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PROCEEDINGS 


OF THE 


Fifth Annual Meeting of the New Jersey Mosquito 
Extermination Association 


Held at Hotel Traymore, Atlantic City, N. J., January 31 
and February 1, 1918 


THURSDAY AFTERNOON SESSION 


The meeting was called to order at 2:40 P. M. by President 
Brinkerhoff. ) 


. PRESIDENT BRINKERHOFF—In calling to order this the fourth 
annual convention of the New Jersey State Association of Mos- 
quito Exterminators, it is my pleasure to welcome you here. I 
trust that this meeting will be both entertaining and instructive 
to all present. It is possible that this meeting will not be as 
largely attended as those of previous years owing to the fact that 
our country is now at war, and many of those that might other- 
wise have attended are now actively engaged in the service of 
their country. 

It has been the endeavor of your Executive Committee to 
provide as good a program: for you as could be possible under 
such conditions. Many of those with whom Dr. Headlee com- 
municated, and whom we were desirous of having present, have 
been compelled through war conditions to decline. Dr. Lipman, 
whom we always delight to have with us, and whose papers are 
always listened to with great attention and profit, has been 
called to Ohio. His presence here will be greatly missed. In 
order that we may be able to give the writers of papers the 
chance to read their papers in full instead of by title, I propose 
to follow the time allowance on all. 
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Those reading papers under the heading of “Symposium” 
will be allowed 10 minutes. 

Those reading papers in the regular program will be allowed 
a reasonable length of time not exceeding 20 minutes. — 

If this rule is followed by those presenting papers there will 
be no necessity for the presiding officer ringing the bell on any- 
one. Previous experience has shown that much time has been 
consumed by those reading papers and the discussors thereof, 
and that when we reached the last session of the convention 
some papers have been read by title and printed in full in the 
transactions. Such a condition should not be allowed to exist, 
for when a man prepares a paper he should certainly be allowed 
to read it and have it discussed. 

In arranging this program all this has been figured out, and 
if strictly followed each one will have ample time to present his 
paper and allow for a full and free discussion. In order that 
there may be no delay I would try to impress upon you the fact 
that all sessions should start promptly. Several meetings have 
been held by the Executive Committee during the past year. At 
one of our sessions, held in Trenton, we appeared before the 
Budget Committee of the Legislature in order to try to prove to 
them the necessity of an increased appropriation for the State E;x- 
periment Station. Whether our efforts were successful or not 
will be shown only by the action of the Legislature in making 
their appropriations for the coming: year. 

As far as we have been able to learn all of the counties doing 
mosquito work have reported good results, and that the mos- 
quito is gradually becoming a rarity. All of the counties have 
not the same problems confronting them, but a continuance of - 
the good work well and faithfully done by all engaged will pro- 
duce what we are all longing for—a mosquitoless state. 

Mr. Engle has had the greatest difficulty in his part of the 
state to make the people believe that the mosquito can be con- 
trolled, but he said this morning that they were now becoming 
converted. 

At a meeing held in the rooms of the Essex County Com- 
mission the latter part of October there were present repre- 
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sentatives from Bergen, Hudson, Fissex and Union. The meet- 
ing’ was called at the request of Dr. Headlee, who outlined a 
“get together” plan for these counties which border on each 
other. The plan was to have a committee appointed consisting 
of two members from each county, to act in a co-operative way 
as an advisory committee to rid the marshes of the salt-marsh 
mosquito. I believe such a plan would work out very satisfac- 
torily. It means co-operation on the part of all, and there can 
be no doubt of its ultimate success. | 

The value of the mosquito work as shown in my own county 
was very forcibly brought to my attention last Tuesday evening. 
I met a gentleman whom I did not think had any interest at all 
in mosquito work, but I am of the opinion from what he said 
that he must be one of the large number of men who joined the 
state association when we were adding to the membership of 
the association. He said that he had received a program of this 
meeting and he congratulated the Hudson County Commission, 
and said that in the part of Jersey City in which he lived it was 
possible now to sit on his porch without its being screened, and 
that he had no use for a canopy over his bed, whereas a few 
years ago there was no comfort because of the pest. I believe 
that a great majority of the people of the state feel the same 
way. 

We have, as I have said, a number of papers on our program 
that will be of more interest than any talk that I can give you. 
They are from practical workers in the field. We will now start 
on the symposium. Any discussion of these papers will take 
place as soon as the reader has finished. If there are any ques- 
tions you would like to ask do so quickly, for if no one arises 
to address the chair we will go on to the next paper. 

Anyone who desires to discuss a paper will, upon arising, 
announce his name and the county from which he comes, in 
order that the stenographer may: have it properly recorded’ in 
the transactions, 

The first paper of the symposium will be “Progress in Mos- 
quito Work in Hudson County,” by Hon. Thomas M. Donnelly. 
Mr. Donnelly was a member of the Assembly at the time the 


8 N. J. Mosquito EXTERMINATION ASSOCIATION 


mosquito bill passed the Legislature, and he worked very hard 
for the passage of the bill. 

The paper from Hudson County will be read by Dr. John 
Connelly, a member of the Hudson County Commission. 


Progress in Mosquito Work in Hudson County 
BY THOMAS M. DONNELY, JERSEY CITY, N. J. 


The mosquito reduction work done in Hudson County since the 
organization of the Commission in 1913, and the methods pur- 
sued by us, have been so clearly set forth in our published annual 
reports, as well as reports submitted at your annual meetings, 
that it would seem inadvisable to burden you with a lengthy 
review of matters already passed upon. ‘Then, too, our time 
is limited, and my report must of necessity be brief. 

Our operations during the past season differ not essentially 
from the methods pursued in former seasons. No uncertain or 
experimental methods of mosquito control were adopted—for 
which we do not apologize nor account ourselves lacking in 
initiative, because our own experience has convinced us that the 
prosecution of our work, while perhaps not as successful as we 
would wish it to be, is, nevertheless, satisfactory from the stand- 
point of economy as well as efficiency. 

The drainage system installed in our county, covering now 
about 80 per cent of our entire meadow territory, is rendering 
almost I00 per cent efficiency, except a small territory which 
is hemmed in by almost insurmountable barriers and inadequate 
outlets, and upon which is daily dumped hundreds of thousands © 
of gallons of commercial water. This section is known as the 
Arlington Meadows, and is in close proximity to the Frank 
Creek section, from both of which one considerable brood issued 
July 12 last. Up to this date both sections were kept entirely 
safe. This brood was exceedingly troublesome for about three 
weeks, ‘The conditions here referred to cannot be thoroughly 
controlled until such time as the sewage and commercial water 
here deposited are diverted to a trunk sewer which is being con- 
structed, and which we hope to see completed in the near future. 


PROCEEDINGS oF FirtH ANNUAL MEETING 9 


The drainage of our so-called ‘“‘stump-lots” was begun early 
last spring and successfully prosecuted all summer. This work 
is expensive, costing 7 cents per lineal foot for 10-inch ditches. 
During the season 81,570 feet of such ditches was made, costing 
$5,709.90; 33,722 feet of clear meadow ditches were made at a 
cost of 234 cents per foot, amounting to $843.05; 13,450 feet 
of old, unused ditches and creeks were cleaned and repaired at a 
cost of 5.7 cents per foot, a total of $654.28. The total amount 
of ditches made was 115,292 feet, averaging 54 cents per foot, 
‘or $7,207.07 during the season—$2,707.07 in excess of any 
amount expended in any previous season for meadow work. 

Our fresh-water breeding places in the county are almost 
entirely eliminated, except, of course, sewer catch-basins, water 
barrels, flooded cellars and temporary pools. ‘This does not 
indicate that our organization fell down or in any way relaxed 
in the prosecution of the work. On the contrary, the work was 
pushed with the same vigor and energy as in former years, and 
as a result about three-fourths of the population of the county 
experienced almost entire freedom from mosquitoes. 

The conditions, briefly stated, were by no means discouraging, 
considering the weather and other conditions with which we had 
to contend. Mosquitoes were not at all troublesome in any part 
of the county until well along in July. In Arlington, where they 
were found in greater numbers than in any other part of the 
county, they did not appear until July 12, and were not trouble- 
some after August 15. In fact, by that time they had almost 
entirely disappeared. In Harrison and East Newark, the ad- 
joining communities, they were not troublesome at any time dur- 
ing the season. At Snake Hill they were not noticed until about 
July twentieth, and were troublesome there for only about three 
weeks. Bayonne was not seriously afflicted until August first, 
and then the trouble existed only along the shore front, princi- 
pally on the west and south sections of the city and along Newark 
Bay. Lafayette, Hoboken, West Hoboken and Union Hill ex- 
perienced far less trouble than in previous years. In North 
Hudson, adjoining the Bergen County line, pipiens were found 
troublesome as early as July first. In Jersey City, particularly 
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along the western section, from Newark Avenue to the Bayonne 
line, and west of Summit Avenue and the Boulevard, salt-marsh 
mosquitoes, principally sollicittans, were considerably trouble- 
some subsequent to July twentieth, for about three weeks. Jersey 
City, east of Summit Avenue from Lafayette to Hoboken, was 
practically free from mosquitoes during the entire season. 

Considering the conditions found in reference to the mosquito 
pest in all other counties throughout the state, and, in fact, in 
other communities as well, we feel pleased with the scarcity of 
the mosquito pest in Hudson County and the short duration of 
their period of annoyance. We heard but few complaints of 
persons being annoyed indoors, and the use of bed-canopies for 
protection purposes is a thing of the past. 

Among the communicable diseases reported throughout the 
county we found only two cases of malaria, which were reported 
to the Kearny Board of Health, both of which appeared after 
the subjects had returned from a vacation in the country. 

Our financial affairs are in better shape for the approaching 
season, thanks to our county supervisor and the Board of Chosen 
Freeholders, who, we are satisfied, appreciate the work being 
done, and who have manifested their appreciation by giving us 
a larger appropriation for 1918 than for any previous year. We 
now assure the people of our county, the Board of Chosen Free- 
holders and the members of this organization that our work will 
be prosecuted during the approaching season with renewed 
energy and with the same vigor and thoroughness as in the past. 


PRESIDENT BRINKERHOFF—Are there any remarks or any 
questions? 

The next report in our symposium is from Bergen County, by 
Dr. William Williams. 


Progress in Mosquito Work in Bergen County 
BY WILLIAM WILLIAMS, M. D., RUTHERFORD, N. J. 

In Bergen County, we are imbued with a spirit of optimism, 
for during the course of the past year public opinion has turned 
more than ever our way. People of all classes, who heretofore 
were inclined to condemn and laugh at the “county grafters,” 
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now acknowledge that there may be something to mosquito con- 
trol after all. There must be a reason for this changed public 
opinion and that reason, fewer mosquitoes. With our new and 
powerful ally, the public, more and more on our side, we look 
with favorable anticipation toward the future. So it is with 
pleasure that I stand before this organization to-day to explain 
briefly to you why it is that the Bergen County mosquito is, we 
believe, preparing to sing her swan song. 

Mosquito control in Bergen County is of a two-fold nature, 
namely salt-marsh and upland. We have within the confines of 
our boundaries 8,300 acres of salt marsh and a total county area 
of 264 square miles. We have had the stupendous task of drain- 
ing a salt-marsh, which bred throughout, and at the same time 
giving relief to the upland. ‘During the first two years we were 
compelled to devote most of our energies to the salt-marsh men- 
ace. Our meadows were inundated and to work on them seemed 
a hopeless. task. 

Within the brief space of two years we had placed over 125 
miles of 10 by 30-inch ditching; had protected a badly sunken 
meadow with a great dike 6,200 feet in length, and had installed 
tide-gates in two large creeks. The efficiency of our work is 
about to undergo a severe test; but we do hot fear the result. The 
system which we have installed both on the salt marsh and on 
the inland is of strong foundation. We realize that we must 
still work and work hard, perhaps harder than in previous years, 
but we know that we have more than an even chance of success 
and that is all we ask. 

During those first two years we were compelled to subordinate 
work on the upland to the salt marsh, but now with the salt- 
marsh work so well advanced, we are pushing our inland cam- 
paign to the limit. The best proof of the soundness of this work 
is the fact that the people and the officials of most towns are 
with us, even to the extent of giving financial assistance. Many 
towns are meeting our organization on a half-cost basis to clean 
up mosquito breeding spots within the limits of their community. 
In this way we not only receive additional money with which to 
work, but better still, we obtain the interest of the community 
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itself. For it is an unquestionable fact that when an organiza- 
tion has a financial interest in a project it 1s interested in checking 
that work to a satisfactory conclusion, and that is the goal 
toward which we have been striving—public interest. 

This spirit of cooperation has also extended to our house in- 
spection. ‘The householder now realizes the value of a clean 
yard, and with this realization, the number of house nuisances 
has been cut in half during the past two years. 

With our salt marsh and inland systems of drainage so well 
advanced, it was with equanimity that we learned the intentions 
of the United States Government to erect an embarkation camp 
within Bergen County. This camp, which was erected last fall, 
houses 30,000 soldiers. Being purely an embarkation camp, it 
gathers men from all parts of the country. This fact may not 
seem important, but when it is known that the region surround- 
ing Camp Merritt 1s an habitual breeder of malarial mosquitoes, 
the attendant danger can be seen readily. 

It is reasonable to suppose that some of these soldiers will be 
brought to the camp infected with malaria. The malarial carriers 
being present, the cycle will be complete, and we shall have an 
epidemic of the disease, which must be avoided. As soon as the 
camp was well under way we approached the commanding officer 
of the base hospital, Major Tarleton, and explained the danger 
to him. Major Tarleton is a man of great foresight and quickly 
saw the need of strenuous efforts to make Camp Merritt mos- 
quito-proof, so we immediately started work. The government 
furnished the labor and tools; we furnished the supervision. 
We were able to cut and clean 52,000 feet of ditching and filled 
in over 300 cubic yards of pools and pockets before winter set in. 
This was a very satisfactory beginning. We realize that the 
work is still in its elementary stage, but that we can, by hard 
work in the spring, present a strong defense against the mosquito. 

We have been aided greatly in the past and also at the present 
time in having an interested and sympathetic Board of Free- 
holders. ‘They have realized the importance of mosquito-control 
measures and have sought to give them publicity in every way. 
With our present Board of Freeholders, with the approval of 
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public opinion, and knowing that we have just enjoyed our most 
prosperous summer, even though weather conditions were suit- 
able for an increase of mosquito breeding, we feel that the 
situation in Bergen County is highly encouraging and that our 
campaign of mosquito control cannot fail. 


PRESIDENT BRINKERHOFF—Have you any questions to ask 
Dr. Williams? Any remarks on his paper? 


SECRETARY HrapLEE—Mr. Chairman, the matter raised by 
Dr. Williams is of exceeding importance. Malarial mosquito 
breeding in and around Camp Merritt would be exceptionally 
heavy unless some effort were made to eliminate it. The soldiers 
coming from all parts of the United States are bound, some of 
them, to have the malarial parasites in their blood. With the 
carrier breeding in this place, there is no reason why soldiers 
totally uninfected should not become infected and develop the 
disease when they are on the water or after they get into France. 
Furthermore, under these conditions there is no reason why the 
communities about this cantonment should not become infected 
and an outbreak or epidemic of malaria take place. Fortunately, 
the government is prepared to pay the bill for taking care of 
conditions inside the camp, and the County Mosquito Commis- 
sion is prepared to pay the bill for taking care of conditions out- 
side the camp. We are thus able to say that Camp Merritt, at 
Tenafly, ought and is expected to be a safe place for the soldiers 
and a safe place for the citizens. Camp Dix was located with a 
view to freedom from mosquitoes. It is located on exceptionally 
favorable soil, which soaks up the water quickly. Wiuth the 
work that is being done at Camp Merritt, we cam say safely that 
the two great cantonments in New Jersey should! be in excellent 
shape from the standpoint of malaria and that the mosquito pest 
should at these camps be at a minimum. I think it is a most 
excellent record for any state to have. 


PRESIDENT BRINKERHOFF—Passaic County is represented by 
Mr. John T. Pollitt. 
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Progress in Mosquito Work in Passaic County 
BY JOHN T. POLLITT, PATERSON, N. J. 


With much still to be accomplished, Passaic County reports a 
most successful year of work toward mosquito extermination. 

There is complete harmony and co-operation among the mem- 
bers of our commission and those to whom the actual work is 
entrusted; our Board of Freeholders regularly appropriates 
sufficient funds, and the results of the work done have now the 
approval of the press and the people generally. 

In the work of the commission itself, we have adopted the 
plan of making all purchases under the supervision of a pur- 
chasing committee, and thus do away with the consideration of 
many small matters relating to supplies at our monthly meetings. 

Our superintendent is in absolute control of the hiring and 
discharging of inspectors and utility men, except in so far as 
his actions are limited by the Civil Service Laws. The results 
obtained under this arrangement have been very satisfactory. 
The commission, however, regulates all questions of salary or 
wages and also of hours of daily employment. 

During the past year we extended our work so that all the 
thickly populated portion of the county was covered by our in- 
spectors and utility men. 

The Passaic River forms the eastern boundary line of the 
City of Paterson, and the present condition of the river-bed is 
such that constant work and also the help of the Bergen County 
Commission are necessary in order to give relief to Paterson’s 
residential section. In this work we employ our own mosquito 
fleet (consisting of a flat-bottom row-boat called “Mary Ann”), 
which, manned by two gallant utility men, goes forth each morn- 
ing loaded with oil, and seeks the enemy along the river banks 
and in the formations in the bed of the river and destroys him 
in countless millions. | 

The county commissions should have the power to enforce 
their orders. What are known as ‘“‘police powers” should be 
conferred upon these bodies so that the intervention of a local 
board of health should not be necessary. Our work is of a 


PROCEEDINGS OF FIFTH ANNUAL MEETING 15 


peculiar kind, and the men in charge of it in the various counties 
as superintendents are high-class men, and could well be en- 
trusted with the right to bring action requiring citizens to abate 
mosquito-breeding places, and also to enforce penalties against 
those who wantonly destroy mosquito-prevention works. 

A matter for serious consideration by all the commissions 
during the present year is that of determining to what extent 
our work shall be carried on. Are we to do only that which is 
absolutely necessary to hold what we have gained, or continue 
at full force as before? Does the need for economy extend to 
such a work as ours? Our commission favors limiting the work 
as a means of minimizing public expenditures in these times and 
also in conserving labor for works essentiaal to the successful 
conduct of the war. 


PRESIDENT BRINKERHOFF—Are there any questions anyone 
would like to ask Mr. Pollitt? If not, we will go on to Morris 
County, represented. by Dr. T. W. Bebout, President of the 
Morris County Mosquito Extermination Commission. 


Progress in Mosquito Work in Morris County 
BY DR. T. W. BEBOUT, STIRLING, N. J. 


Mr. President, Morris County has not yet done enough mos- 
quito work to have made it worth while to prepare a paper. In 
1913 there was a mosquito commission appointed in Morris 
County. The Hon. John H. Capstick, our present congressman, 
was its president. We made a request to the Board of Free- 
holders for an appropriation, but they did not pay any attention 
to it. Mr. Capstick did not feel like doing anything at that time 
to force the thing along; so the commission died a natural death. 

I happened to be a member of that commission. On the 
twenty-seventh of December last, I think it was, Dr. Headlee 
came to.my house one evening and surprised me very much by 
saying that he had been informed that the time was ripe for a 
commission in Morris County, and he had rather picked on me to 
do the work. He told me that he was going away for two or 
three weeks the next day, and he would not be able to give me 
any assistance. He suggested a list of names. ‘I'wo of the men 
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on that list had been members of the previous commission, Dr. 
Flagg and myself. I told him it was a big job for a short time, 
particularly without any help. I conferred with Dr. Flagg, in 
view of the fact that he was one of the members of the old com- 
mission. He immediately said that he felt that as long as we 
had fallen down on the other commission, this commission should 
be composed of entirely new men. I recalled to his mind the 
fact that he and myself were the only two men who really put 
up a protest. I suggested that possibly it would be a good plan 
for us to try to vindicate ourselves. He immediately agreed. I 
’ got one other man who had been suggested, Mr. McEwan, of 
Woodlyn. We three were the only ones out of the six who 
could be reached at that time. Finally, by the second of Janu- 
ary, I had succeeded in getting five, including myself. I did not 
feel like going to Justice Parker with a list of names, my own 
included, and ask him to appoint us a Mosquito Extermination 
Commission from Morris County. So I went to the county 
judge and suggested that he find another man from his vicinity, 
Boonton, and submit these names to Justice Parker, which he 
did. Justice Parker signed the order on the fourth of January. 
On the fifth of January the commission was organized with four 
men present. That was on Saturday, and on Monday, the sev- 
enth, the line of action and the request for appropriations was 
before the Board of Freeholders. 


Progress in Mosquito Work in Essex County 
BY WILFRID A. MANCHEE, NEWARK, N. J. 


I am not one of the pioneers in this work. I confess to little 
technical knowledge of mosquito work from a scientific stand- 
point. About the only identification marks I know are those 
great red welts I find on my hands or face after I have been 
bitten, and that is the way with the average citizen. He does not 
care whether he is bitten by a female or a male. He does not 
care whether he is bitten by a cantator or a sollicitans or a sylves- 
tris. He does not care whether it is one of the kind that is bred 
in his own home town or some other county. All he knows is 
that that rascal bit him, and he is out for it. And then he says, 
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“Why don’t we go out for all his children, his grandchildren or 
his great grandchildren and his friends, everything in the way 
of mosquitoes?” It is my firm conviction that that spirit is 
broadcast over the northern part of the state at least. We as 
commissioners have got to recognize it and have got to have some 
way to get to a mosquitoless Jersey. ‘The public has a right to 
look to us to make this fight for its lasting comfort. The county 
commissions are the only trustees the people have in this work, 
and it becomes the absolute duty of those trustees to suggest plans 
and execute the work of final mosquito extermination. 

The matter of funds need give us very little anxiety, because 
it is a fact that the American public does finally take care of 
every worth-while project. We must not expect either the 
people or the county boards of freeholders to come urging their 
appropriations on us. Their prerogative is to examine our 
recommendations and then either veto or approve. The initiative 
lies with us. We are supposed to know all about this mosquito 
problem. It is for us to say how much the cost will be, to devise 
the methods and work out the plans for a mosquitoless Jersey. 
If our plans will bear critical examination, if we can demon- 
strate their practicability, I know that they will be approved 
when they are brought before the proper authorities. 

An important factor in any plan for a mosquitoless New 
Jersey is proper co-operation between the various county com- 
missions. We must look at this thing from the viewpoint of 
all broadminded people. Eiven business men, hard-headed, fight- 
ing competitors, get together when there is a common economic 
problem to be solved. Why cannot we handle this thing in the 
same way? ‘Take, for instance, an area of swamp land extend- 
ing through three or four counties, or, if you will, take a river, 
subject to freshet conditions, that is in itself a boundary line 
between counties. ‘'here is no efficiency in cleaning up on one 
side of that line and neglecting the other. It is a common prob- 
lem to be worked out in common. 

This spirit of co-operation must begin with the commissioners 
themselves. We must each one of us feel that we are working 
for the good of the State of New Jersey. If we show the neces- 
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sary spirit of co-operation and enthusiasm, it will soon filter 
down through all our field executives and all our employees. 


PRESIDENT BRINKERHOFF—The next report in our sympo- 
sium is from Union County, by Mr. Richards. 


Progress in Mosquito Work in Union County 
BY LOUIS J. RICHARDS, ELIZABETH, N. J. 


Mr. President and Gentlemen—Union County last year was 
handicapped in three ways. In the first place, our superin- 
tendent, Mr. Russell Gies, enlisted in the Sanitary Service of 
the Federal Government. In the second place, our appropria- 
tion was decreased by the board of freeholders. The third 
handicap was the inevitable result of the second. We were 
obliged to curtail expenditures. Conditions became so acute 
that after October we had to reduce our force to an assistant 
inspector and a stenographer. For the last month and a halt 
of 1917 we had merely a stenographer. 

We still have a slight handicap this year, because we have not | 
as yet been able to get a superintendent. 

Union ‘County, so far as the salt marsh is concerned, is digided 
into three parts, all of which have been ditched, while two of 
the meadows have been diked to a considerable extent. In one 
of our meadows we have a sewage problem. To overcome that 
we last year purchased a dredge to increase the size of the outlet 
of this meadow. We started operations in the first part of July, 
and towards the end of August we had to discontinue for lack 
of funds. We intend to continue that work in 1918. 

In regard to the fresh-water problem, there are two interest- 
ing things I would like to mention. There is in the middle of 
Union Township a swamp of about three hundred acres. We 
got engineering estimates that it would cost about $16,000 to 
drain it. In December, 1916, and January, 1917, we appeared 
before our board of freeholders and asked for that additional 
amount. They appointed a committee and the matter was 
looked into, but we could not get the funds. We hope in the 
future to be able to eliminate this swamp. 
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In Westfield the Union County Mosquito Commission started 
to improve the lake in the center of the city, part of the expense 
to be borne by the town of Westfield. This work was so suc- 
cessful that they have appropriated $80,000 to continue to make 
a park at the upper end of that lake. 

We are going to try to keep on the good work and see if we 
cannot make 1918 better than any previous year. 


PRESIDENT BRINKERHOFF—The next report in our sympo- 
sium is from Middlesex County, by Dr. Headlee. 


Progress in Mosquito Work in Middlesex County 
BY THOMAS J. HEADLEE, PH.D., NEW BRUNSWICK, N. J. 


In Middlesex County the work has been primarily a matter 
of attending to the salt marsh, of which we have about 8,000 
acres. A little fresh-water work is done, but that fresh-water 
work is supported entirely, except for the supervision, by local 
funds. 

On the marshes of Middlesex County we have now nearly a 
million feet of ditching; to be exact, about 995,000 feet. That 
is about half of what we need. This year we have put in nearly 
117,000 feet in spite of the labor conditions, and we have done 
that primarily by means of a ditching machine. 

We have a special problem in Middlesex County consisting 
of the contamination of the salt marsh by an acid-charged 
effluent from guncotton works. We have three great powder- 
mills that are constantly contributing to the pollution of the 
salt marsh. We have the Hercules Powder Plant, the DuPont 
Works and the Nixon Nitration Works. ‘The two first-men- 
tioned are on the south side of the river, near the town of South 
River, and pour their effluent into South River, which empties 
into the Raritan. The third, the Nixon Nitration Works, 
empties its effluent into what we call Redroot Creek, which 
drains down into the Raritan River. Until recently the effluents 
were above 3 per cent acid, consisting of about 2 per cent sul- 
furic and 1 per cent nitric. So long as the effluent was dis- 
charged continuously into Redroot Creek we had no particular 
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trouble, because the effluent was strong enough to acidify the 
water of Redroot Creek and make it uninhabitable for mos- 
quito larvee as well as for the small killifish. 

As you know the underlying principle of controlling salt-marsh 
mosquitoes is the turning of one great natural force against an- 
other; the turning of the killifish or salt minnows against the 
mosquito larvz on the salt marshes. 

After the Nixon Nitration Works ceased operations for a_ 
time during the summer, we found that the mosquitoes were 
breeding in Redroot Creek and all the branches thereof and on 
the meadow that it drained. At the same time we could find not 
a single killifish anywhere through that section; yet when one 
went outside of that section one found an abundance of killifish. 
Obviously, the slight amount of acid was not quite sufficient to | 
prevent the mosquito wrigglers from breeding. 

It was found by experiment that even the faintest trace of 
acid, a trace so slight that ordinary chemical reagents for detect- 
ing acidity would show no acid, was sufficient to repel the fish. 

We built some long tanks and filled them with salt-marsh 
creek water. Fish were placed in them. Just a trace of acid was 
dropped into one end of one of these tanks. Fish, which were 
swimming normally back and forth in the tank, all promptly 
swam to the other end and stayed there. 

It then became necessary to find out how this acid problem 
should be met. We tried neutralizing the acid with lime. We 
used ground limestone. We found that neutralizing the acid in 
this way and dropping it into a hitherto untreated tank, at ten 
times the strength used in the first experiment, did not drive the 
fish to the other end. In fact, the fish seemed unaware that there 
was any material going into the tank. Their normal activities 
were not disturbed in the least. We believe that we have found 
the way to eliminate the undesirable results of this acid effluent. 
We believe that running this effluent over limestone, or discharg- 
ing into it milk of lime, will so neutralize the acid as to do away 
with the injurious effect. We will admit without any hesitation 
at all that this conclusion is based solely upon laboratory experi- 
mental results, and that when put into practice out-of-doors it 
may not work. 
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The Hercules Powder Plant and the Du Pont Works have now 
so perfected their process of wringing that the acid has been 
reduced to less than 1 per cent. 

Just now there is in process of erection, at a cost of nearly 
seven million dollars, I understand, a depot for munitions and 
army stores on the ground formerly owned by the Nixon Nitra- 
tion Works. 

‘On the Carteret marsh, south of the Raritan River, the Mexi-° 
can Petroleum Corporation made a large fill along the Arthur 
Kill. In the course of this fill they closed over the principal 
drainage channel, utterly ruining the drainage of a large section 
of the salt marsh. We asked the Mexican Petroleum people to 
repair the harm done. After a considerable amount of explana- 
tion, they appropriated the money necessary to replace the drain 
by digging a new ah That ditch has been completed and is 
in operation. 

We have before us the building of another depot on Cheese- 
quake Creek. We do not know what the plans are for filling at 
that point, but we fear them as we do the other places filled. 

We feel that we have certain special problems in Middlesex 
County this year of a peculiarly difficult and troublesome nature. 
We feel that to carry on the work to the best advantage, we must 
obtain the co-operation of the firm engaged in doing this filling. 

We have a special problem in dye waste. We have a concern 
which calls itself the Synthetic Chemical Company. It seems to 
throw out a large amount of this waste. Thus far we have not 
solved this problem. We simply require these people to carry 
their material through a flume or a ditch to the river. I hope 
that when Mr. Young discusses this question he may give us some 
light on it. 

The upland work has continued as before. We offer super- 
vision for locally supported mosquito campaigns and we always 
have three or four municipalities willing to take advantage of 
this offer. 


Mr. Louis J. RicHarps (Union County)—Dr. Headlee’s re- 
marks are extremely pertinent, I think. He is to be congratu- 
lated for bringing our attention so clearly to the danger of chem- 
ical effluents to mosquito control. There is an act already intro- 
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duced in the legislature, which requires a permit from the State 
Board of Health before chemical factories can locate on any 
watershed. They also have seen the danger to the water sup- 
plies of the increasing number of chemical factories which are 
being located in the northeastern part of New Jersey. 


PRESIDENT BRINKERHOFF— The next report in our symposium 
is from Monmouth County, by Mr. Harry G. Van Note. 


Progress in Mosquito Work in Monmouth County 
BY HARRY G. VAN NOTE, OAKHURST, N. J. 


The Monmouth County Mosquito Extermination Commission 
has confined its attention to the control of the salt-marsh mo- 
squito and to superintending the locally-supported work in the 
few fresh-water districts adjacent thereto. 

The practical work began in the year of 1915 with an appro- 
priation of $6,000. Previous to the first year of the commis- 
sion’s activities, the state had cut a large amount of ditching on 
the various marshes in the county. In addition to the state work, 
about 2,046 feet of new ditching was cut in the salt meadows 
along the shores of the north and south branches of the Shrews- 
bury River, this work being financed by private capital. 

In the year of 1915 the funds were devoted to the cleaning 
and recutting of old ditches. In 1916 and 1917 the old ditches 
were kept in shape and a considerable amount of new ditching 
was putin. At the present time it is estimated that the necessary 
ditching, with the exception of about 20,000 feet, has been cut. 

The commission anticipated at the outset of the season of 1917 
that better results in mosquito contro! would be had than ever 
before, but the unusual rainfall prolonged during the month of 
June and early July brought about some considerable emergen- 
ces. Although several small broods emerged from places on the 
salt-marsh meadows which had been previously thought to be 
sufficiently drained, the fresh-water areas suffered most. The 
conditions on the salt-marsh areas were remedied as soon as 
possible and the season finished with a fair degree of immunity 
from the salt-marsh species. 

While the present appropriation of $6,000 has not been enough 
to permit the commission to care for more than salt marsh ade- 


PROCEEDINGS OF FirtH ANNUAL MEETING 23 


quately, it has in mind a solution of the fresh-water problem as 
well. ‘This means that either the fresh-water work must be sup- 
ported by local funds or the county must be induced to provide 
a larger sum of money. Educational work has been and is now 
being carried on to the end that the one or the other of these 
methods may be adopted. It is the belief of the commission that 
the best results are likely to follow the initiative of county-wide 
work, and it is also the belief of the commission that the success- 
ful prosecution of local mosquito campaigns will materially aid 
in obtaining that end. 

Like other counties, Monmouth realizes the great need of 
mechanical means for the cleaning and recutting of salt-marsh 
ditches but has not as yet been able to make any progress in the 
development of such a machine. 

The completion of the Inland Sea Level Waterway, extending 
from Cape May to the Shrewsbury River, will be a great ad- 
vantage, in the commission’s belief, to the work of salt-marsh 
mosquito extermination. This canal will parallel the Atlantic 
Ocean and run along a line at a distance of from one to two miles 
west of the beach. The deepest cuts will be through Monmouth 
County, where approximately fifty feet of land will have to be 
removed. The surplus dirt can be placed on scows, and moved 
along the canal and dumped on the natural mosquito-breeding 
grounds located along its route. This canal will soon be com- 
pleted from Cape May to the Manasquan River. 


PRESIDENT BRINKERHOFF—Are there any questions any one 
would like to ask? 


Mr. ALFRED GASKILL (Mercer County)—I would like to ask 
Mr. Van Note if there is any question of the malarial mosquito 
entering into the problem in Monmouth County. There is, I 
understand, a military camp in that county. There was such a 
very satisfactory report from Bergen that I should like to be in- 
formed as to conditions in Monmouth. 


Mr. Van NotEeE—The only mosquitoes we found around Camp 
Vail were pipiens. We visited the camp on three or four occa- 
sions and consulted the persons who had the health matter in 
charge. During a period of about three weeks they were very 
much troubled with pipiens. That is the only species we were 
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able to find. We have very few anopheles, so far as I am able 
to discover. | 


PRESIDENT BRINKERHOFF—The next report in our symposium 
is from Ocean County, by George J. H. Cushing, secretary of 
the Ocean County Commission. 


Progress in Mosquito Work in Ocean County 
BY GEORGE J. H. CUSHING, BEACH HAVEN, N. J. 


The Ocean County Commission feels that the work during 
I917 was successful in every way. 

Our board of freeholders, with very little opposition, appro- 
priated $10,000 for the work last year, and good use was made 
of the money. 

We have cut with the use of the patent spade 131,377 lineal 
feet of 10 by 25-inch ditches and 33,961 feet of 7 by 18-inch 
ditches. More than half of these larger ditches cost only one 
cent per foot to cut. 

The state, out of money appropriated by the 1916 legislature, 
cut 125,000 lineal feet, and contractors secured by our commis- 
sion 400,000 more, making the total gain for the year of 655,377 
lineal feet of the 10 by 25-inch ditching and 33,961 lineal feet 
of 7 by 18-inch ditching. 

Within the boundaries of Ocean County there are 40,400 acres 
of the salt marshes of New Jersey, of which 16,000 remain to 
be drained. The drained area is traversed by approximately 420 
miles of trenches. 

We started the annual cleaning work early, and by May 15 
the old ditches were all cleaned and many of them improved. 

We then attacked an area at the south end of the county. The 
work done was divided into contracts of 200,000 lineal feet each. 
The first was awarded to Mr. Jesse P. Manahan for $0.0189 per 
foot. This contractor failed utterly to fulfill his contract either 
as to quality and quantity of the work, even after a liberal ex- 
tension of time had been granted. His contract, therefore, with 
the consent of his bondsmen, was cancelled and was finished by 
Eaton, Brown & Simpson, Inc., who had a contract with the com- 
mission for the other 200,000 lineal feet at a price of $0.0218 
per foot, for the same amount per foot. 
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Without making accurate surveys we estimate that this work 
has drained 3,500 acres of the salt marshes in the southern end 
of the county. We were very fortunate in securing a good crew 
of men and have kept them at work all the time when work was 
possible. 

The summer of 1917 has been a severe test of the faith of 
those who are not conversant with the habits of the mosquito and 
the work being done for their control. 

When there is a combination of heavy rains and high tides, it 
taxes any system of drainage, however perfect, to carry off water 
in the time it takes the mosquito to pass from egg to adult. 

There were three of these combinations this summer, one 
which caused a brood that got off July 15 and this was followed 
by another August 20. And the other appeared September 20. 

The meadows have been patrolled frequently by our superin- 
tendent, and breeding conditions noted, and we know that such 
mosquitoes as reached the adult stage on the drained area of 
Ocean County, or the part north of Manahawkin, were com- 
paratively few and would not have been commented upon had it 
not been for the terrible flights from the undrained marshes. 
The spots on the drained meadows from which these mosquitoes 
come are known and will come in for an early treatment in 1918. 
Some have already been corrected. 

The large area that is still undrained in our county, with about 
nine thousand acres in Burlington, and the same in Atlantic, all 
surrounding the mouth of the Mullica River, embracing as it 
does so much ideal breeding surface, was amply able to furnish 
enough mosquitoes for the tremendous flights that bothered us 
last summer. 

[At the present rate of ditch cutting we feel that two more 
years will see the remaining acres generally drained, but it must 
be borne in mind that no system of ditching is absolutely perfect. 
New conditions arise, caused by meadow shrinkage, growth of 
vegetation, etc., and a complete patrol system will have to be 
maintained, improving and perfecting the drainage, removing 
stoppages, etc. The cost, however, once we get the main cutting 
done, should decrease. 

The commission asks the co-operation of the director of the 
Agricultural Experiment ‘Station, of the boards of freeholders, 
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and all members of the State Association to secure legislation 
that will enable us to prosecute and cause the punishment of per- 
sons who wilfully stop the ditches, thereby creating breeding 
places and rendering the work done of no effect. The ditches 
are cut by the people’s money and any one who nuillifies the value 
of the work by stopping them should be punished. 

There are many offenders in Ocean County who have caused 
us considerable expense and annoyance, and the only means of 
reaching them at present is through the local boards of health, a 
process round-about and unsatisfactory. 

The commission takes this opportunity to express its apprecia- 
tion of the ready and willing help accorded us by Dr. Thomas J. 
Headlee, the State Entomologist. He has always been ready to 
come to us when called upon, and he brings to the work a knowl- 
edge and “punch” that we need so much of the time. 


[PRESIDENT BRINKERHOFF—The next report is from Burling- 
ton County, by Mr. Frank Chambers, of New Lisbon. 


SECRETARY HrapLEE—As Mr. Chambers is not here, I will 
discuss the situation in Burlington County. 

Burlington) County has between 9,000 and 10,000 acres of salt 
marsh, lying north of the Mullica River, between Atlantic and 
Ocean counties. There is a sentiment among a certain group of 
people in Burlington County in favor of undertaking the drainage 
of that salt marsh, but thus far that sentiment has not been 
crystallized. A: number of men have met on that particular 
problem recently. It was decided that some attempt should be 
made toward forming a commission and getting things started. 
In some way the men became discouraged, the commission was 
not formed, and no request was made of the board of freeholders 
for the work for this year. I think we can safely prophesy, 
however, that before another year has gone by there will be an 
active mosquito commission in Burlington County. Wiuth Bur- 
lington working, Ocean working and Atlantic working, it is only 
a question of four or five years until the entire marsh from Jer- 
sey City to Cape May County will be drained. 


PRESIDENT BRINKERHOFF—The next paper is by Mr. Fred 
Reilly, of Atlantic County. 


PROCEEDINGS OF FIFTH ANNUAL MEETING 27, 


Progress of Mosquito Work in Atlantic County 
BYP RED A REM Evo ATGAN TE CuChEY, No» j.. 


The season of 1917 was the fifth of active work by the Atlantic 
County Mosquito Extermination Commission. ‘The appropria- 
t10n, as in previous years, was $26,000, not the $26,000 of a few 
years ago, but the shrunken dollars of today. It was not to be 
expected that the usual amount of new work could be accom- 
plished with this amount of money and we were agreeably sur- 
prised to find that over one million feet of new ditches had been 
installed, the usual fresh-water work carried on and over four 
million feet of previously-dug ditches cleared of obstructions. 

The cost of mosquito control work is increasing each year, not 
only for labor and materials but for the transportation of men 
by automobile and boat to the meadows far from headquarters. 
For example, to reach the Tuckahoe River meadows, on which 
we are now working, requires first a 12-mile trip by automobile, 
second a 5-mile trip by boat and third a walk of about one mile 
on the meadows. Part of this lost time must be borne by this 
commission, for which they receive no return. 

In the judgment of men who have made a study of mosquito 
control, the past season proved to be a successful one. To be 
sure, a large part of this county, like some others in this state, 
was covered with an immense brood of mosquitoes from the 
salt marsh which caused much annoyance and brought forth 
criticism from the country residents. Careful inspections of both 
the drained and undrained meadows were made by reliable men 
during the entire breeding season. The drained meadows pro- 
duced practically no breeding but the wndrained meadows, espe- 
cially those located on the west side of the Great Egg Harbor 
River, produced more mosquitoes than any other meadow here- 
tofore noted by men of this cominission. 

These meadows have always been very bad breeding grounds, 
and assisted by the unusual weather conditions prevailing during 
July, produced a maximum crop of mosquitoes. Tio make matters 
worse this emergence was followed by 11 successive days of 
southwest winds which carried the mosquitoes in countless num- 
bers to every corner of the county with the exception of the cen- 
tral part of Atlantic City. This visitation was not easily for- 
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gotten and probably accounted for the opposition from the 
county. We hope such weather conditions will not occur again 
until after the drainage systems are completed. 

Atlantic County can now boast of having installed more ditch- 
ing than any other county in the state. To date we have 
5,520,310 lineal feet, or 1,045 miles of ditches, including both 
the 10 by 30-inch main ditches and the 7 by 20-inch spur ditches. 
This has been attained largely through our own efforts, having 
received no aid from the state since the first two years of active 
work. This ditching covers about 18,756 acres, or about 60 
per cent of the known breeding areas. The known breeding 
areas were determined by eliminating all meadows covered by 
average high tides, and, therefore, open to enemies of mosquito 
larvee—the killifish. 

In our reports of previous years, mention has been made of 
“the meadows to the southwest of us to be drained before relief 
can be looked for.” Part of this section is in Cape May County 
and part in Atlantic County. Atlantic County can report 
progress to the extent of over one million feet of ditches in this 
section, and is looking forward to the day when Cape May 
County can make the same report. 

Our neighbor to the north, Ocean County, has asked when we 
expect to drain the Mullica River marshes. When the drainage 
on the west side of the Great Egg Harbor River is completed 
and the residents of this county relieved of mosquitoes in that 
section, then we may devote our appropriation to the meadows 
on the Mullica River, provided we are able to procure labor at 
that time. 

A shortage of labor was experienced in the past spring com- 
pelling the shut-down of both ditching machines in order to 
release men for the annual clean-up of ditches. In this respect 
the future outlook is not encouraging, as labor throughout the 
county is responding to the lure of big wages in the ship-yards 
and munition plants on the Delaware River, making the procur- 
ing of sufficient men to carry on the maintenance work in the 
spring of 1918 a problem. ‘The machines are now manned by 
old men and boys below draft age. The boys are slowly enlisting 
in the army and navy and the supply of old men is nearly ex- 
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hausted. The outlook of the mosquito fighter is indeed a cheer- 
less one. 

The control of fresh-water breeding proved a comparatively 
light task. As was to be expected, the house mosquito was by 
far the most troublesome. We had an unusual case in January, 
1917, when the office was informed that a certain beach-front 
hotel was troubled with mosquitoes. In view of the time of 
year, we could not understand how breeding was possible. Adult 
specimens were requested, but were then not to be found, and we 
decided the complainant did not know a mosquito from some 
other insects. About May first we were again called upon to 
eliminate the mosquitoes in this hotel, and a thorough inspection 
disclosed a breeding place under the floor of the café, with pools 
formed from an ice drip, and a summer atmosphere produced 
by steam pipes. This was remedied by a sand fill. 

A comparison of this year’s report with that of the previous 
year shows a decrease of probable breeding places of 8 per cent 
and of actual breeding places of 48 per cent. 

Other species of fresh-water mosquitoes were collected during 
the season, but in such small numbers that in only one case was 
it necessary to resort to drainage. . 

Hammonton, at one time, was invaded by what most residents 
took for white-banded salt-marsh mosquitoes. A number of 
specimens were caught and proved to be a swamp mosquito, 
Mansoma perturbans, which had been driven from their natural 
habitat by a forest fire. These mosquitoes remained in the town 
for a week or ten days, and were then seen no more that season. 
From this experience one might say that the people of Atlantic 
County are becoming well-educated as to the appearance of salt-. 
marsh mosquitoes, being very prompt in pronouncing one with 
striped legs as coming from the salt marsh. This may be a point 
for argument by some anti-mosquito enthusiast on education and 
publicity. 

PRESIDENT BRINKERHOFF—The next report in our symposium 
is from Cape May County, by Mr. William Porter, Secretary of 
the Commission. 

Mr. Hucurs (Cape May County)—As Mr. Porter could not 
come to-day he asked me to read his paper. 
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Progress in Mosquito Work in Cape May County 
BY WILLIAM PORTER, CAPE MAY CITY, N. J. 


Mosquito control is primarily the progress of the governing 
body or commission in obtaining, by carefully organized efforts, 
the authority and financial support for mosquito elimination, 
and for the up-keep of completed work. While the field work of 
elimination, control of breeding and freedom from the matured 
mosquito are the tangible results, only by comparing conditions 
at the time of organizing the commission and those of the present, 
together with intervening facts, can we obtain the degree of 
progress in mosquito control in this county. 

Cape May County is computed to have 2,295 acres of fresh 
marsh and 6,355 acres of cedar swamp land to be cleared of 
breeding, also 45,000 acres of salt marsh to be drained, with 
flood-gates needed at many outlets. 

The farmers, certain that ditching would ruin hay land, resi- 
dents of cities and towns and many officials could only see taxes 
wasted, and the ever-present hordes of mosquitoes. The truth 
had not been brought to the people. They were justified in their 
belief. ° 

The Hon. James M. E.. Hildreth, who assisted in introducing 
the first bill for mosquito elimination before the State Legisla- 
ture, now became the local pioneer, being instrumental in form- 
ing the first Cape May County Mosquito Extermination Com- 
mission in the year 1912. Mr. William Tyler was president; 
Hon. Lewis Stevens, secretary, and Joseph Camp, treasurer. 
The criticism and lack of support by the public for two years 
almost crushed the spirit of the undertaking, but the first rift 
occurred when Dr. Headlee addressed a: small audience at Cape 
May in 1914 on mosquito control and elimination. 

Somewhat later the commission received a new member, Mr. 
William Porter, who, in a joint meeting with the Atlantic County 
Commission, September 1, 1915, in Atlantic City, assisted in 
bringing about a complete reorganization. ‘The first meeting 
was held at Cape May Court House, October 15, 1915. 

Then came a campaign of education. The spread of the truth 
was rapid, and with the aid of the County Chamber of Com- 
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merce, various boards of trade and granges was enlisted. On 
February 15, 1916, four months after its first meeting, the Mos- 
quito Commission, accompanied by Dr. Headlee and a repre- 
sentative of the County Chamber of Commerce, appealed to the 
Board of Chosen Freeholders of Cape May County for an appro- 
priation of $10,000 for the work. 

The board of freeholders about January, 1916, granted the 
appropriation of $10,000, the first payment of $1,000 being 
made May Io, 1916. 

An office was rented, and Mr. Beckwith prepared the work 
for the commission chief inspector, who took up the work No- 
vember I, 1916, at which time Mr. Beckwith returned to Dr. 
Headlee. Early in the summer it was found necessary to add 
an assistant inspector. ‘The force of laborers was increased at 
once and a contract let for machine ditching of 300,000 feet. 
Thus activities in the field began on the largest scale permissible 
by the appropriation, considering only the elimination of the 
salt-marsh mosquito. 

The members of the commission and the inspectors have ad- 
vanced the personal work through the farm districts, cities and 
towns. The one-time objecting landowner now welcomes the 
ditching and placing of floodgates. ‘The feeling of co-operation 
is prevalent throughout the southern section of the county. 
Cape May Point, South Cape May and West Cape May have all 
contributed to the commission in 1917, although the amounts 
are not great. Cape May City and Wildwood ditched where 
necessary within their jurisdiction and oiled regularly through- 
out the summer. 

Now the result is that eight separate sections of meadow and 
marsh land have been cleaned and ditched, totaling 551,463 feet 
of ditching, which cost $8,527.25, at a rate of 1.6 cents per foot. 
Also a floodgate was placed at Pond Creek outlet. 

The ditching covers the districts from Cape May Point along 
the Atlantic Coast, 10 miles to Turtle Gut Inlet, the southern 
point of Wildwood Crest, and from Cape May Point to Fishing 
Creek meadows along the Bay Shore 8 miles. Cape May Point, 
South Cape May, West Cape May and Cape May City are pro- 
tected by ditched territory. The farms inland and Wildwood 
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are protected for a distance of from 8 to 10 miles from the 
southern point of the county. 

Last summer these cities enjoyed greater freedom from mos- 
quitoes than ever before, especially Cape May City, which was 
kept free of the salt-marsh species, and the co-operation within 
the city brought about far better conditions than were antici- 
pated. The first summer proved the reliability of the work. 

We are plodding along with the aid of New Brunswick, and 
profiting by the work of our fellow commissions. Our ditch- 
ing must be done almost entirely by hand because of the char- 
acter of the marsh land. 

We should be able to maintain the confidence of the public 
in the future, going forward as fast as possible with ditching 
and installing floodgates to keep faith with the people in the 
promise of reaching Holly Beach, Wildwood, Anglesea, Stone 
Harbor and so on, as well as a corresponding distance along the 
Bay Shore, for herein lies the future support and success in 
Cape May County. 

We have asked for an increase of $5,000 in the appropriation 
for 1918. We have planned for three new floodgates, and 
to complete 275,000 feet of ditching, if the appre 1S 
granted. 

The question of work done in this county by the state will no 
doubt come in the report from New Brunswick. 

Mr. Hucues—We have in Cape May County near Cape May 
City two naval camps, one base hospital and one aviation camp. 
In view of the fact that some of the men in these camps are 
likely to carry the infection of pernicious malaria we fear an 
outbreak of this disease, and are urging measures to prevent it. 
The recognized transmitter of pernicious malaria, A crucians, is 
Be eoae in our county and is certain to reach these camps at least 
in small numbers. 

PRESIDENT BRINKERHOFF—We would like to have just a few 
words from Mr. Dahlgren, of Mercer County, on the malarial 
proposition. 

SECRETARY HEADLEE—He is not here. Mr. Chairman, Il 
happen to know that situation, and I can give the membership 
some idea of what it means. A couple of years ago they started 
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on the malarial problem in Princeton, N. J., with an appropria- 
tion of something like $10,000. 

This problem was taken up by a committee of the Borough of 
Princeton and surrounding municipalities. Money was secured, 
drainage was planned and put in, filling was carried out. Blefore 
the work began there were one hundred and fifty odd cases of 
malaria in a year in Princeton. In 1916 there were 8 cases. 
This year Dir. Dahlgren told me that there were 6 cases. 

We feel that the work against the malarial mosquito in Prince- 
ton has made a good record. 


Mr. ALFRED GASKILL, Director, Department of Conservation 
and Development—I do not know that it is a particularly agree- 
able position to take in the face of the accomplishment that has 
been reported here this afternoon. There have been a few sug- 
gestions of what the state could do and what the state should 
do in this connection. There have been a number of good- 
natured reflections that have crossed county lines, all of which, 
to my mind and to the minds of you all, I think, but emphasizes 
the reason, the emphatic need for correlation of this work by 
some authority. Manifestly, that authority can be none other 
than the state. The whole work, as I have sat here and listened 
to these reports, represents an accomplishment by one county 
after another, creditable almost beyond belief, in a really short 
time, yet work which stands, and of necessity, as things are now, 
must stand disjointed. 

Perhaps nothing will better emphasize the relation between 
the work which the state does not do and the work which the 
counties do than to remind you of the money that is expended 
by the two agencies. Now not for one minute would I have 
anyone here understand that the state is entirely outside of this, 
because that would tend to ignore the work that Dr. Headlee 
and his force and Dr. Lipman and his force are doing in direct- 
ing the work of mosquito control. Nevertheless, the state is 
holding up a mighty small end of the work. It appropriates for 
the current year $15,000. The counties within the state are 
spending, or did spend last year—let us put it that way—up- 
wards of $200,000 in the aggregate. You have heard what has 
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been accomplished with that $200,000. You can infer, J think, 
what may be accomplished by a reasonable sum expended by 
state agencies and on behalf of the state to extend this work, 
to unify the efforts of the various counties, to close up the gap, 
and, above all, to get the positive results of a coherent mosquito 
campaign in the shortest possible time. 

It seems to me that if the work of this convention is to have 
the best and the fullest results, those who are here in attendance 
must look forward to that ultimate supervision and extension 
which has been suggested by two or three speakers this after- 
noon. It seemed to me that I must emphasize the point, because, 
while I am already on record with respect to what the state’s 
obligation is, we have not been able to get very far in the way 
of increased appropriations, which, of course, are what is in- 
tended. Perhaps some of you gentlemen can see a little more 
light in that direction than some of the rest of us. 


PRESIDENT BRINKERHOFF—‘Water Pollution and Its Cure,” 
by Mr. David Young, Superintendent of the Passaic County 
Extermination Commission, Paterson. 
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The Problem of Water Pollution in Relation to 
Mosquito Control 


BY DAVID YOUNG, PATERSON, N..J. 


There is probably no public question of any magnitude which 
receives so little attention from the general body of taxpayers as 
that of river and stream pollution. Many of our beautiful rivers 
and streams have been converted into what are little better than 
open sewers. Owing to ignorance, self-interest and neglect, this 
has continued to such an extent that the magnitude of the con- 
ditions is being forced upon public attention, and compels serious 
consideration of this sanitary problem. 

It has been customary to look upon water-courses as the nat- 
ural channels into which should be thrown all the refuse and filth 
which life and activity create. This practice has been continued 
for so many years without any thought for the future sanitary 
conditions, that it has actually become a menace to the see of 
those residing near such water-courses. 

There has been, both in this country and abroad, many ex- 
haustive investigations of pollution from sewage and industrial 
wastes. Most of these investigations were made to ascertain 
the prevalence of certain water-borne diseases, especially typhoid 
fever, the disease most frequently contracted through polluted 
water. Other investigations of pollution have also been made in 
the interest of purification of potable water for domestic pur- 
poses. 

Popular indifference to the effective disposal of sewage and 
industrial wastes has existed so long, and so universally, that 
only within comparatively recent years has it been realized that 
many of the methods of disposal have proven dangerous to the 
health of numerous communities, especially that method of dis- 
posal by discharging sewage into small streams and pools, there- 
by causing unsanitary and unhealthy conditions. Incidentally, 
this condition furnishes intensive mosquito-breeding places of 
a character that makes the elimination of them one of the hardest 
problems we have to solve in mosquito-control work. When we 
have reached the point in our work where we are able to con- 
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vince public sentiment that its cooperation is necessary to the 
extent that people will cease to aid in creating artificial mosquito- 
breeding places, and to lend their assistance and cooperation in 
the elimination of the natural mosquito-breeding places, then 
mosquito extermination will have reached a point where the work 
will have some degree of success. 

Discovery of the cause and control of mosquito-breeding places 
is a tremendous task, but the task of securing successful public 
assistance is almost of equal difficulty. 

Purification of rivers and streams, after years of gross pollu- 
tion, will not be a simple matter. Any effort on the part of the 
public to bring back natural conditions to many of the grossly- 
polluted rivers and streams is liable to be very disappointing, 
owing to the fact that it can be accomplished only at a cost which 
the public would refuse to pay. Temporary relief from unsani- 
tary conditions caused by sewage and industrial wastes dis- 
charged into rivers and streams, no doubt, will be attempted as 
a health measure where conditions require it or public sentiment 
compels a change in these conditions, and where this takes place 
mosquito-extermination work will be benefited to some extent. 
In large areas of water polluted with sewage or mill wastes it 
is almost impossible, on account of the cost, for the mosquito 
extermination commission to attempt to change the situation in 
the interest of mosquito work. 

Leading to the present unsatisfactory conditions in our most 
valuable streams, one of the perplexing problems confronting the 
mosquito extermination commissions of some counties is the con- 
trol of stream pollution. Not the least important of the many 
serious problems connected with mosquito-control work is the 
extensive breeding caused by the discharge of sewage and manu- 
facturing wastes into ponds, pools and streams. Frequently the 
natural enemies will be absent, either accidentally or through 
artificial conditions, such as the discharging into pools of ma- 
terials that are fatal to them. But not so to the mosquito larve. 
Under such circumstances the whole pool speedily becomes a 
breeding place, and the presence of a greatly increased number 
of mosquitoes in the territory is soon evident. The latter is a 
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conditions of affairs very likely to occur where small quantities 
of chemical waste are discharged into pools, ponds or streams 
sufficient to destroy the natural enemies without having any effect 
upon the mosquito larve. 

Accumulation of sewage sludge in grassy areas and a con- 
tinuous flow of raw sewage over them cause intensive breeding 
places. Generally, where a condition of this kind does exist, the 
natural enemies of mosquito larvze have been destroyed by the 
pollution. Water insects and fish will, to a certain extent, keep 
down mosquito life if the degree of pollution is not too gross, 
but where the character of the pollution, such as sewage or manu- 
facturing wastes, either in quantity or quality, is such that it 
destroys all predatory insects and fish, then pollution becomes a 
serious matter in mosquito-control work. The varying character 
of pollution in regard to the quality and quantity has a great 
influence on the amount of mosquito breeding that can take place 
in polluted water. The wastes from these sources and the sewage 
which is discharged into streams constitute a complex pollution 
which demands a close study. Concerning the pollution, it is 
necessary to know its origin, character and quantity. The data 
thus obtained must be submitted to critical analysis to determine 
in just what way, if any, the pollution affects mosquito-control 
work. 

An integral part of the work on river pollution and sewage 
disposal is the study of the character and composition of the 
wastes discharged from manufacturing establishments. A care- 
ful and comprehensive study of the individual components which 
form an offensive manufactured waste often shows that valuable 
by-products can be obtained by treatment of certain portions of 
this waste, the recovery of which not only increases the profits 
of the manufacturer, but also changes the character of the waste 
so that its discharge into the river ceases to be offensive. 

Where the problem is one of discharging manufacturing waste 
into isolated pools or ponds that affect mosquito work there is 
some probability of a solution of the problem being determined, 
but where the pollution consists of the discharging of raw sewage 
into rivers and streams or on areas of salt marsh, then the solv- 
ing of the pollution problem, in so far as it affects mosquito- 


38 N. J. Mosquito EXTERMINATION ASSOCIATION 


extermination work, becomes one that will require the serious 
consideration of those engaged in this work. 

It would be difficult indeed to discover a situation where we 
are less armed to meet the conditions of pollution caused by the 
discharging of industrial wastes and sewage into streams drain- 
ing populous areas. The practical working limit is oil spraying, 
and this is limited in its effect as a temporary expedient on large 
areas. It is a case of getting minimum results from maximum 
effort. Another difficult matter is to furnish a satisfactory gen- 
eral solution of the problem because there are rather a large num- 
ber of specific problems, differing among themselves in the vari- 
ous kinds and conditions of the polluting material discharged 
into rivers, streams and ponds. 

From the reports made at different times and places on the 
investigation of pollution of rivers and streams, there is disclosed 
such a diversity in chemical characteristics in the pollution caused 
by discharging industrial wastes into rivers and streams that to 
those engaged in mosquito-extermination work it constitutes a 
complex problem, which up to the present time has been a very 
difficult one to solve in regard to its influence on mosquito breed- 
ing. 

It is hardly possible at this time to enumerate the chemical 
character and polluting effects of all trade wastes, but among 
others is the discharge from tanneries of tannic acid, lime and 
clay waste, which cause discoloration and affect fish life. From 
woolen manufacturing mills, wool scourings and spent dyes 
markedly discolor the water in an offensive manner, and the 
visible effects are very objectionable. The spent lye discharged 
from soap works, and nitric and sulfuric acid from ammunition 
and powder factories destroy all insect life and fish. Paper mill 
wastes from the sulfite mills have a striking effect on rivers and 
streams, and materially change their character. .This combina- 
tion of various wastes discharged into rivers and streams will 
require considerable study to determine its effect on mosquito- 
extermination work. , | 

Let me quote from notes made by H. R. Carter, assistant 
surgeon general of the United States Public Health Service, on 
the pollution of streams at Columbus, Georgia. 
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“The effect of the foulness of the water in favoring the breed- 
ing of a certain form of Culex was as marked as in opposing the 
breeding of Anopheles. To give an idea of their abundance: 
One small dipper at one dip secured enough pupze to hatch 63 
mosquities in one night. [I confess I dipped for pupe. All that 
I examined were Culex pipiens. The Anopheles were A. 
gquardrimaculatus and punctipenms, the former mainly. 

“Also at Columbus, a beautiful clear branch comes out of the 
lake at Forest Lake Park. It runs, say, two miles and is breed- 
ing Anopheles freely and abundantly in side pools and eddies the 
whole way. Opposite Hamburger’s Mill, it receives the waste 
from the dyeing vats and all life in the stream disappears for 
some 500 or 600 feet. Here a large sewer enters and less 
than 15, feet below its mouth Culex appear and are found in very 
large numbers, as we go down. No Anopheles are found below 
this. The water in which these Culex were breeding was pro- 
fusely dark with dye. 

“T was informed that formalin was used to “set” the dye at 
this mill. Possibly then, this was the agent which prevented any 
breeding in the stream above the entrance of the sewer, and being 
rendered inert by combination with some elements of the sewage, 
the stream becomes suitable for Culex larve below the sewer 
entrance. 

“At Elizabeth City and Fayetteville, N. C., streams receiving 
dye were free from mosquito larve of all sorts for long dis- 
tances, over a mile, from the entrance of the dye. These streams 
were sluggish, however, not quick-flowing like the one at 
Columbus, and received no sewage, nor do I know if the same 
mordant, formalin, was used.” 

Mr. William Delaney, Superintendent of the Hudson County 
Mosquito Extermination Commission, who has had some experi- 
ence in the matter of sewage pollution, says: 

“Sewage-polluted streams, ponds and even salt water, con- 
stitute ideal conditions for mosquito breeding, not only because 
the sewage invariably precludes the presence of killifish, but 
seems to attract the female mosquito, particularly the pipiens. 
We have in our county two tide-water streams, the Cromakill 
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Creek and Penhorn Creek, which are connected and which empty 
into the Hackensack River on both ends, forming, I might say, 
a large horse-shoe in shape, in which creeks a vast amount of 
sewage is dumped between both outlets. The tide entering as it 
does from both ends backs the sewage to one point in the middle. 
Notwithstanding the fact that the tides are continually rising 
and falling in these creeks, we find that pzpiens continually breed 
in these sewage-polluted sections thereof and are absent entirely 
at both outlets of the creek where killies circulate at each rising 
tide. 

“These conditions convince me that sewage is very attractive 
to pipiens, inasmuch as they breed in this stream, which is never 
tranquil, but continually rising and falling with each tide. 

“So far as commercial wastes are concerned, I have had some 
experience and find that though it drives away killies, puprens and 
sylvestris Breed very prolifically therein. ‘The remedies em- 
ployed, of course, as you know, are frequent trimming of the 
banks of open sewers and the liberal use of crude oil. Sewage- 
polluted meadow pools I find more troublesome than fresh or 
salt water, for the reason that pipiens appear in the sewage pools _ 
much sooner after the oil treatment than they do in the fresh 
or salt-water pools. 

“Tt is of some personal interest to me to note that in the 
different degrees of pollution described in the reports of in- 
vestigations of this problem, the conditions are essentially repro- 
duced in an extraordinary degree in the Passaic River, through 
the Passaic Valley from the Great Falls at Paterson to Newark 
Bay. 

“Tn the report of Mr. Allen Hazen, C. E., made in 1906, on 
the question of sewage disposal for Paterson, the following note 
is made: ‘When the Chicago River was purified it was con- 
sidered the worst-polluted river in the country. That river, at its 
worst, was a mixture of one part of sewage to four parts of 
water. In periods of low fresh-water flow, the Passaic River is 
one vast cesspool, containing at times 1,000,000,000 gallons of 
sewage to 2,400,000,000 gallons of water, making the proportion 
of sewage to water as I is to 2.4. This pollution is also greatly 
aggravated by the fact that the sewage remains in the Passaic, 
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oscillating with the tide, from 6 to 14 days in dry periods. It is 
in all probability the worst-polluted river in the world. The 
stenches sicken the operatives in the factories and the residents 
along the river banks, and prevent the development of a great 
residential district convenient to municipal centers, and traversed 
by five railroads and numerous trolley lines. The increase in 
property valuation alone, as the direct result of cleaning this 
river, would in a reasonable period produce enough taxable 
revenue to defray the cost of this improvement.’ ” 

My personal experience and knowledge are that the condition, 
on that part of the Passaic River above tide water, which un- 
doubtedly is as grossly polluted as any other part of the river, 
is caused by the discharging of sewage and mill wastes by the 
cities of Paterson and Passaic. The effect of this large amount 
of polluting material has been the destruction of all aquatic life, 
excepting mosquito larve. For the past twenty years, fish of 
any kind have ceased to exist in the river below the Great Falls. 
This condition of pollution caused by mill wastes and sewage 
discharged into the river, when the flow is insufficient to dilute 
the increasing daily discharge, makes the condition the most 
ideal for mosquito breeding. 

Two and a half million gallons of industrial waste are dis- 
charged daily into the Passaic River at Paterson, consisting of 
wash waters and spent dyes, containing mineral substances such 
as chloride of tin or chloride of calcium (after the tin has been 
extracted), phosphate of soda and silicate of soda, also quantities 
of logwood extract, grease and fats. This waste probably exerts 
a precipitating action on the suspended matter in the sewage, 
which has caused the appearance of numerous sludge islands in 
the river, and the shallowing of other parts, making water pools, 
which are intensive mosquito-breeding places during dry, warm 
weather. 

Part of the responsibility for river and stream pollution rests 
with boards of health and health officers. Most local boards of 
health have enacted ordinances to prevent unsanitary conditions 
caused by pollution. These ordinances are supplemented by the 
State Sanitary Code as a further effort to prevent unsanitary 
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pollution of rivers and streams, yet with all this force of laws and 
regulations behind them, their activities in enforcing their own 
ordinances, or the State Sanitary Code, have not been very 
conspicuous to the public, who have had to bear the consequence 
of mosquito annoyance, caused in many cases by the negligence 
of local boards of health to perform the duties imposed upon them 
by the health laws of the state. Board of health ordinances and 
the State Sanitary Code are efficient in enactment to prevent un- 
sanitary pollution of rivers and streams, but unfortunately are 
inefficient ini enforcement. 

Of the many important problems arising from pollution, one 
of the most important would be the discovery of a larvicide of 
such a chemical character that it would not be injurious to plant 
life, would be harmless to domestic animals, and would remain 
effective during the season. A larvicide having this amount of 
efficiency would give us a tremendous advantage in mosquito con- 
trol work and undoubtedly would reduce the cost greatly. 

Many of the notes contained in this paper were taken from a 
report prepared as the result of an investigation of the pollution 
of the Potomac River and its tributaries by the Public Health 
Service, also from the report of Mr. Allen Hazen, C. F,., on sew- 
age disposal for the City of Paterson. 

If these rambling notes will contribute in any measure to the 
success of mosquito control, I will feel amply repaid. 


PRESIDENT BRINKERHOFF—The next paper is “Applications of 
Mechanics to Mosquito Control,” by Mr. Harold J. Eaton, form- 
erly chief inspector of the Atlantic County Commission, Atlantic 
City. 


PROCEEDINGS OF FirTtTH ANNUAL MEETING 43 


Application of Mechanics to Mosquito Control 
BY HAROLD I. EATON, ATLANTIC CITY 


In discussing the application of mechanical methods to mos- 
quito-control work, it is necessary to confine the attention to the 
work on the salt marsh, as the drainage of the salt marshes bor- 
dering the Atlantic Coast is our immediate problem and one of 
large dimensions. 

I do not mean to imply that there is little to say about mechan- 
ical methods applied to the drainage of fresh-water swamps for 
the elimination of the fresh-water varieties of mosquitoes or that 
there is no room for improvement in the tools and machinery 
employed, for there is. We must remember, however, that we 
have the entire agricultural forces of humanity deeply interested 
in the reclamation of all swamps or wet waste lands for produc- 
tive purposes and therefore constantly on the lookout for im- 
proved methods of doing the work. On the other hand, bear in 
mind that in the entire country, including the membership of this 
association, there are probably not five thousand people vitally 
and public spiritedly interested in the drainage of salt marsh for 
the purpose of mosquito elimination. 

It has been pointed out to us by various experts that we have 
in our salt marshes immense agricultural possibilities. That they 
will at some future time be reclaimed and cultivated is not dis- 
puted, but this time will not come until the density of population 
demands it, or until the fertility of the soil 1s recognized and ap- 
preciated. The drainage work which has been done by farmers 
for the increase of salt hay yield is entirely inadequate for mos- 
quito control and in most cases all efforts at maintenance ceased 
years ago, so that the ditches are now a menace rather than a 
benefit. For the present, then, we can look for improvement in 
methods only from within, from those few who are interested in 
the drainage of salt marsh for the purpose of mosquito control 
and from the still smaller number of those who understand the 
problem in all its aspects. 

A brief history of the progress that has been made may be of 
interest and will bring us to the present status. The first mos- 
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quito-drainage work was done about 1902 with ordinary shovels 
and garden spades at an enormous loss to the contractor. It was 
then realized that special tools were necessary if the work was 
to continue at a reasonable cost. Several trenching spades were 
built, experimented with, revised and discarded. Finally, prac- 
tical working devices were obtained and used on subsequent con- 
tracts. 

These ditching spades are similar in design and only slightly 
different in operation. One requires three men to operate it, 
while another requires only two. If both are used on the same 
basis, that is piece work or day labor, the per capita output is 
much greater than on the day labor and may be roughly set at 
about double the amount. ‘The finished ditch with both spades is 
practically the same, the sods being laid in a row along one side. 

About four years ago in Atlantic County a spade for the dig- 
ging of spur ditches from pools to the main laterals was devised 
for one-man use. This spade digs a ditch 8 inches wide by 20 
inches deep, whereas the main ditches are 10 by 30. This smaller- 
sized ditch is ample ‘for the drainage of the many breeding pools 
and avoids the waste of labor. 

Shortly after the introduction of special hand tools for salt- 
marsh drainage, a power ditching machine appeared on the scene, 
known as the True Ditching Machine. It was invented in north- 
eastern Massachusetts and originally used there for the drainage 
of the salt marsh for improving the quality and yield of salt hay 
and was then enlarged and altered for use in mosquito work. 
A 3-sided blade was driven into the meadow, a hooked arm driven 
under the sod, and the sod lifted and deposited at the side of the 
ditch where a man was stationed to drag it into line. The ma- 
chine was mounted on wide-rimmed wheels which were not broad 
enough, however, to eliminate the necessity of laying planks on 
the meadow for the machine to run on. As far as I can ascertain, 
it was used almost entirely in New Jersey and installed between 
one and two million feet of ditches. Its average daily output for 
the entire time has probably never been computed, but from 
records kept on one contract in Atlantic County, its daily output 
averaged 1,600 feet with a maximum of 2,900 feet. 


Se 


Tue Eaton Ditcuer. (A) Near and front view of power plant with plow 
in distance; (B) Near and rear view of the plow showing the ditch and way 
the sods are disposed of; (C) A ditch cut by the Eaton ditcher. (Photos by 
Atlantic Co. Mos. Exter. Com.) 
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The next machine to make its appearance was the Eaton Ditch- 
ing Machine, which started its operations in 1914. This machine, 
which operates on the principle of the plow, consists of a gasoline 
engine driving two drums, one in front for moving the power 
plant, and one in the rear for hauling the plow. The use of 
wheels on either the power unit or the plow has been carefully 
avoided by mounting both on skids which slide on the surface of 
the meadow. The original machine, through lack of sufficient 
power, removed the sod in two ribbons and with two distinct 
operations. After hauling the power unit by means of its for- 
ward drum up to the anchor set in the meadow, a plow 500 feet 
away was then drawn to the machine, removing: a ribbon of sod 
Io inches wide and 15 inches deep. The cable was then drawn 
back by hand and another plow drawn through the ditch, com- 
pleting it to the desired depth of 30 inches (plate 1). 

To eliminate the duplication of labor and waste of time, the 
power was increased so that both plows could be drawn simul- 
taneously, while another change combined the two plows into 
one which was adjustable to depth, although the sod was still 
removed in two ribbons and deposited on both sides of the ditch. 

This machine has been in use about three years and has in- 
stalled over ten million feet of ditches in New Jersey and New 
York. Its daily output on the day-labor basis has averaged 3,500 
feet, with a maximum of 6,500 feet. On the piece-work system 
its average is 5,200 feet, with a maximum of 8,300 feet. 

It has recently been adapted to fresh-water work in cleaning 
out or dredging out swamps or ponds. 

There still remains much room for improvements in our me- 
chanical methods of salt-marsh drainage, and I believe that the 
caterpillar tractor will be the next step, as it will eliminate the 
two operations of moving the power unit forward and then 
pulling the plow to the anchored machine. There are, however, 
a number of factors to be considered which will, without doubt, 
necessitate the building of a tractor especially designed for salt- 
marsh work. At present there are none on the market suited to 
the needs. Wheels for furnishing the tractive force are quite 
impractical, as they do not distribute the load sufficiently. The 
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weight of the machine should be most seriously considered, for 
the load per square inch of bearing surface should be small. 
Tractors at present on the market vary from four to seven pounds 
per square inch. A few examples of some of the meadows en- 
countered will explain why the load should be light. Large 
areas of marsh land are frequently found so thickly scattered 
with salt holes and soft places that every ditch must cross many 
of them. Running the ditches around them and tapping with 
spurs is out of the question on account of the number. The 
machine of the future, therefore, however light it may be built, 
must be so equipped that the power plant can be detached from 
the ditching plow, and pick its way around and through these salt 
holes and then pull the plow across to solid meadow. 

The caterpillar tread of the tractor must be provided with 
projections to grip the meadow surface to prevent slipping and 
digging itself in when pulling the plow. 

The weight of the tractor again becomes a factor in moving 
across creeks which are wide enough to necessitate bridging. 
If the weight is too great, the amount of planking necessary for 
bridging will be too cumbersome to be carried. Also, the moving 
from area to area across thoroughfares and bays by means of a 
scow makes lightness imperative. On one contract of a million 
feet our records show that four machines made a total of 48 
moves by scow in 50 days, that is, practically one machine was 
moved each day. 

The number of these tractors which will be used on salt-marsh 
drainage is decidedly limited, and it will probably be impossible 
to induce a tractor manufacturer to build for the open market a 
machine of such special construction. The cost of manufacture 
by special order will, therefore, be high, but will, by increased 
output, make a good return on the investment. 

The cleaning and maintenance of the millions of feet of 
ditches already installed becomes each year a more serious prob- 
lem. We have no satisfactory tools for the cleaning of all kinds 
of ditches and no machinery for the cleaning of even the ditches 
in good meadow. At present the scoop attached to a potato 
drag gives the best results for removing the mud in a filled-in 
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ditch, but this will not remove the soft silt which is often held in 
suspension in the water. This silt at low tide is deposited in the 
bottom of the ditch, but is even then very loose and runs out of 
the scoop. 

The building of a cleaning machine is absolutely essential to 
the success of salt-marsh drainage. The machine must be cap- 
able of averaging eight to ten thousand feet of cleaned ditch 
daily, and this makes speed and the elimination of delays in mov- 
ing imperative. The caterpillar tractor of special design will 
probably be the solution, and the same features necessary in the 
ditching tractor will be necessary in the cleaning machine. The 
power needed, however, will not be as great, and the tractor can 
be made light in weight without difficulty. The same provision 
of drum and cable for pulling the cleaner through these salt 
holes, which are often found filled in to within a few inches of 
the meadow surface, will be found necessary. Thy cannot be 
cleaned out by the hand method when the thousands of salt holes 
are considered. 

I believe that the next few years will see the development of 
both the ditching machine and the cleaning machine; that the 
cost of both will be materially reduced, and that by means of the 
reduced cost the work can be extended to include the entire 
eastern coast. In the meantime, with the machinery now avail- 
able, good progress is being made and will insure success in New 
Jersey. 


PRESIDENT BRINKERHOFF—The next paper is ‘‘Status of Mos- 
quito Control in New Jersey,’ by Mr. Robert F. Engle, Presi- 
dent of the Ocean County Mosquito Extermination Commission, 
Beach Haven. 
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Status of Mosquito Control in New Jersey 


BY ROBERT F. ENGLE, PRESIDENT OF THE OCEAN COUNTY MOS- 
QUITO EXTERMINATION COMMISSION 


INTRODUCTION 


Last year we were able to say “approximately 95,000 acres of 
the salt marsh have been rendered reasonably free from mos- 
quito breeding. This has involved the cutting of 11,500,000 
linear feet of ditches 10 inches wide and 30 inches deep, or their 
equivalent, the building of 17.2 miles of dike, the installation of 
76 sluice and tide-gates (representing 842 square feet of cross 
section), and the installation of one 4- and one 12-inch cen- 
trifugal pump. Approximately 50 per cent of the reasonably 
permanent pools scattered over 315,000 acres of upland, has been 
permanently eliminated. * * * Approximately 95,000 acres 
of salt marsh have been patrolled throughout the mosquito 
season, and the mosquito breeding destroyed in so far as possible. 
Approximately 315,000 acres of upland have been likewise pa- 
trolled, a large amount of drainage and filling completed, and, as 
nearly as possible, all residual breeding destroyed. 

“Not a single brood of any consequence has emerged during 
the past season from the 95,000 acres which have been drained.” 

This year we can say that 9,000 acres of drained marsh can be 
added to the 95,000, making 104,000 acres, and that all of this 
area has been patrolled throughout the mosquito-breeding season, 
and that, in so far as practicable, all residual breeding has been 
destroyed. We can say that, as last year, 315,000 acres of up- 
land have been patrolled, many breeding places permanently 
eliminated, and, in so far as practicable, all breeding has been 
destroyed. We can say that while mosquitoes were at times 
. troublesome in the protected area, in comparison with conditions 
in unprotected areas the protection afforded was very real indeed. 
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SALT-MARSH WORK 
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Perhaps the quickest and surest way to set forth the facts re- 
garding the progress in the control of salt-marsh mosquitoes 1s 
to examine the accompanying map of New Jersey (fig. 1). The 
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bordering salt marshes of the ocean and bay coasts are either com- 
pletely black or cross-barred with black. The former represents 
untouched salt marsh and the latter the more or less completely- 
drained portions. The original area of upland formerly covered 
by flights of the salt-marsh mosquitoes are outlined by the dotted 
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line. That portion of this area which is still infested is shown 
by dot-shading, and the depth of the shading is intended to cor- 
respond with the density of infestation. 

The occurrence of infested areas in the region of the salt 
marsh, which is marked drained, is due to incompleteness of the 
drainage systems established. Anything like complete control 
throughout this large area involves the installation of more com- 
plete drainage systems than now exist in more than a very few 
places. For the purpose of showing the lack of completeness in 
the drainage systems, the estimates in table 1, prepared about 
January I, 1917, are presented. 

In Bergen, the lower end of Ocean, Atlantic and Cape May, 
as in certain limited areas in other counties, the ground which 
was covered was sufficiently drained, and the percentage marked 
as undrained represents areas that are practically untouched. In 
the other counties, however, with the limited areas excepted, the 
shortage is due to lack of completeness within areas already cov- 
ered by drainage systems. 

The same point is shown by the fact that the average number 
of linear feet per acre in the area covered is about 120, while 
rather careful investigations of the past three years seem to show 
that about 300 linear feet of 10 by 30-inch ditching are necessary 
to effect mosquito drainage in open salt meadows. In sections 
shut in by railway grades, roadways, and fills, the number of 
feet required may be less, but the cost of dike, sluice and tide- 
gate construction, of the installation of pumps, and the mainte- 
nance of all will more than offset the difference. 

The progress in salt marsh ditching from the beginning is 
shown in table 2. 

In addition to the figures given, many acres have been protected 
by dikes and outleted through sluices, involving the building of 
17.2 miles of dikes and the installation of 76 sluices, affording 
842 square feet of cross-section opening. 

With the exception of some drainage carried out very early 
on the Newark, Elizabeth and Jersey City meadows, all this work 
has been done by the State Agricultural Experiment Station and 
the county units. The latter began in 1912. Table 3 shows the 
relative part played by each. 
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TABLE 3 
Ditching in New Jersey by Agricultural Experiment Station and County 
Commissions 
County Commission 
Experiment Station Ditching Ditching 
DATE Ee naka 
Number of Number of Number of | Number of 
feet Cut feet cleaned feet cut | feet cleaned 
| | 
| | 
DOU Qo ek tetas ttre *1,035,180 239,800 470,000 
TON Gc eras TEM Sener 689,842 Minimum amount | 879,365 1,300,000 
ON ae ere 321,601 None 1,057,167 919,000 
MOUS pte eas 713,823 | None 75,07 1,248. ie ee 
FOTO. ote ve | None | None 2,542:7,1 30 |e eee : 
LONG: is Aeaeeaen tee 221,492 None | 2;176,402 <7) ee ee 
| | | 


*Maximum figures, probably 25 per cent too high. 
*In 1915 the practice of going over every foot of the entire system obtained. 
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Salt-Marsh Ditching in New Jersey in 1917 
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While in 1912 the Station was doing 77 per cent of the total 
drainage, in 1917 it did about 8 per cent. Nevertheless, it must 
be said that the services of the Station have constantly been at 
the command of the county units, and that the drainage done by 
it in no adequate way measures the part played by it in the ac- 
complishment of this drainage. 

The salt-marsh drainage of 1917 should next engage attention, 
and table 4 will setve to show the details. 

In Hudson, Union, Middlesex and Monmouth this drainage 
was installed as supplementary to the systems already in place, 
but in Ocean, Atlantic and Cape May it was placed in hitherto 
untouched marsh. The aggregate amount of new ditching in the 
last three counties is 2,386,206 linear feet, covering about 9,000 
acres. 

In Ocean County the new drainage lies south of Manahawkin 
and southeast of Tuckerton. In Atlantic it lies along the Egg 
Harbor River south of that stream. In Cape May it lies about 
Beeseley’s Point and westward and on both sides of the cape 
northward from the point of the cape. 

Having set forth what has been accomplished, let us con- 
sider what remains to be done. 

Basing the calculations on the table of the estimated degree 
of completion of salt-marsh drainage in each county, drainage 
enough to cover about 13,374 acres, not to mention dikes, tide- 
gates and pumps, is needed in the counties of Hudson, Bergen, 
Essex, Union, Middlesex and Monmouth. ‘To this must be 
added about 12,000 acres in Ocean, nearly 10,000 in Burlington, 
about 20,000 in Atlantic, about 45,000 in Cape May, 52,661 in 
Cumberland and 31,780 in Salem, making a total of 184,815 
acres. Of this probably about 20 per cent will not need drainage, 
leaving about 150,000 acres that must be drained. 

At the present rate of 9,000 acres per year (at the rate of 300 
feet to the acre) 16 years will be required to complete the initial 
drainage of the salt marsh. At the present rate Ocean County 
should complete her marsh in about 5 years and Atlantic in about 
6 years. 
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All this points to the prime need of more generous state aid, 
and our strongest efforts should be bent in that direction. 


FRESH-WATER WORK 


Fresh-water mosquito control is undertaken in six of the 
counties now at work—Hudson, Bergen, Passaic, Essex, Union 
and Atlantic. In Bergen, Passaic, Essex and Union a large 
amount of fresh-water drainage has been undertaken and has 
consisted mainly in regrading streams and ditches and in cutting 
new open drains. In Union and Essex a certain amount of 
under-drainage has been done. In all, a limited amount of hole- 
filling has been carried out, principally with garbage and soil 
removed from building excavations. 

The fresh-water mosquito problem throughout the southern 
half of the state seems to be the control of the house species, 
while in the northern half the fresh-water swamp mosquito and 
the woodland pool species are added to the list. ‘The fresh- 
water mosquito problem in Atlantic County has been simple, and 
the results of the work highly satisfactory. 

The fresh-water mosquito problem of northern New Jersey 
is rendered hard by the tendency of the clay soils to hold small 
pools of water for a considerable period, and by the existence 
of certain large swamps, which are prolific breeders of the fresh- 
water swamp mosquitoes. 

We were able at the end of the last season to say that ap- 
proximately 50 per cent of the total number of reasonably per- 
manent mosquito breeding places had been eliminated in one 
way or another. The same process has gone on this year, but 
the data on the exact percentage eliminated are not at hand. 


MOSQUITOES ON THE WING 


LY) 


The season of 1917 has been, as a result of weather condi- 
tions, a prolific breeder of mosquitoes. The salt-marsh species 
were dominarit in the southern half of the state along the coast, 
while the fresh-water swamp mosquito was dominant in the 
northern section. 
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MOSQUITOES OF THE YEAR 


The first brood of salt-marsh mosquitoes, which usually 
appears during the first half of May, came out in small numbers 
along the lower Atlantic and the Blay coasts, and was scarcely 
noticeable in northern New Jersey. 

The second brood appeared about the middle of June in the 
south and about five or six days later in the north. In the south 
this brood was large enough to migrate 25 miles or more back 
into the pines. 

The third brood began to come out about the tenth of July 
in Cape May County, appeared in Atlantic about the twelfth 
and made itself felt in the north about the sixteenth. This 
brood was large from the undrained salt marshes and carried 
far. Indeed, the number escaping from the drained marshes — 
was unusually large. © 

The fourth brood emerged during about the corresponding 
period in August. It was not so large as the preceding, nor 
did it travel so far. 

The fifth brood began emerging from the tenth in the south 
tc the sixteenth in the north. Although not so general as was 
the August brood, in limited areas the density was great and 
the annoyance serious. 

The first, or May brood, was composed of A. cantator, with a 
few A. sollicitans along the Delaware Bay coast. The second, 
or June brood, consisted of A. cantator in the north and JA. ssol- 
licitans in the extreme south, with a mixture of the two species 
between. The third, or July brood, consisted of A. cantator and 
A. sollicttans in the north and A. sollicitans throughout the south- 
ern two-thirds of the coast. The fourth and fifth broods were 
mostly A. sollicitans, although A. cantator appeared from the 
upper courses of the streams when bordered by salt marsh. 

In June and again in July the fresh-water swamp mosquito 
appeared in large numbers, especially in July. Taking the season 
as a whole, this species (A. sylvestris) has been the dominant 
mosquito in point of numbers throughout the non-sandy section 
of the seacoast. 
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For the purpose of giving a notion of the prevalence of mos- 
quitoes during the very worst portion of the season table 5 is 
appended, reporting a series of collections made July 27 and 28. 
All collections were made in shrubbery in broad daylight. All 
collections were the work of two collection bottles. When the 
total catch in 5 minutes reached 30, the limiting factor became 
the length of time necessary for the bottles to kill. 


TABLE 5 
REsuuts oF Mosquito CoLLECTIONS IN NEW JERSEY, JULY 27 AND 28 
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The collection at North Arlington Cemetery was made at the 
edge of a bad-breeding piece of marsh. The collection near Mor- 
gan was made near a piece of undrained salt marsh. In Ocean 
County the mosquitoes from the large undrained areas to the 
south were met in increasing numbers from Forked River as we 
went south until the full density of the brood was reached at 
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Tuckerton. Port Republic was like the rest of the Shore Road, 
beside drained marshes but in reach of flights from undrained 
meadows. At Woodbine the full density of the brood was found. 
The marshes in the neighborhood of Cape May City are drained 
and the mosquitoes must come in on a northeast or a northwest 
breeze. 

The table strikingly illustrates the absence of the fresh-water 
swamp and woodland pool problems from that portion ot the 
coast which lies south of the Raritan River. 


CONCLUSIONS 


I. To the 95,000 acres of drained salt marsh reported last 
year have been added 9,000 drained this year. 

2. Of the two agencies at work on the problem of salt-marsh 
drainage the county unit has become preeminent, doing 92. per 
cent of the total. 

3. At the present rate the drainage of Ocean County can be 
completed in five years, that of Atlantic County in six and that of 
the state in sixteen. 

4. The need of more generous state aid is imperative. 

5. Many mosquitoes were bred last year, both on the salt marsh 
and the upland, and trouble was experienced in some of the pro- 
tected areas, but an examination of the conditions outside the pro- 
tected area shows that the protected areas were really protected. 


PRESIDENT BRINKERHOFF—There are three committees to be 
appointed and I will announce them now. They will report to- 
morrow at 9 o'clock. 

Committee on Audit—General Heber Brientnall, Mr. Louis J. 
Richards and Dr. Williamson. 

Committee on Nominations—Dr. William E. Darnall, Mr. 
Wilfred A. Manchee, Mr. John Pollitt. 


Committee on Resolutions—Mr. Robert F. Engle, Mr. H. G. 
Van Note, Mr. Reid Howell. 


Dr. Wittiam EF. Darna (Atlantic City)—Inasmuch as in 
this convention there seems to have been some little confusion 
about the relation between what the state does in this work and 
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what the county 1s doing, I would like to move that you appoint 
a committee of five, which shall meet to-night after the evening 
session, to formulate a report defining the relation between the 
state and the counties in this work. 

(The motion was seconded by Secretary Headlee.) 


PRESIDENT BRINKERHOFF—AII in favor signify by saying 
“aye’; opposed “no,” 

(The motion was carried. ) 

This committee will be Dr. William E,. Darnall, Mr. Reid How- 
ell, Mr. Alfred Gaskill, Mr. Robert F. Engle and Dr. Thomas J. 
Headlee. | 

If there is no further business we will adjourn now for dinner 
and get back here as near 8 o'clock as possible. 


THURSDAY EVENING SESSION 


The meeting was called to order at 8:15 P. M. by President 
Brinkerhoff. 

PRESIDENT BRINKERHOFF—The first paper of the evening is 
‘“‘Progress and Results in Malaria Eradication,’ by Frederick L. 
Hioffman, Statistician of the Prudential Insurance Company of 
America, Newark. 
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Progress and Results in Malaria Eradication 
BY FREDERICK L. HOFFMAN, NEWARK, N. J. 

It is a highly appreciated privilege on my part to be given an 
opportunity of an active participation in this meeting. ‘There is 
no group of men at the present time who are rendering more use- 
ful services in connection with malaria-eradication work than the 
members of the New Jersey State Association. Although more 
directly concerned with malaria eradication, I have long since 
come to realize the obvious practical importance of any and all 
mosquito-extermination efforts. Personally, I am unequivocally 
of the opinion that the former will never be achieved without 
the latter, and that no matter how many different methods of 
malaria prophylaxis may be suggested or advocated, in its final 
analysis any effort must fail to rid the community of malaria if 
the Anopheles mosquitoes are not entirely done away with. You 
may sterilize your carriers; you may practice quinine prophy- 
laxis; you may screen your houses; you may oil your ponds; you 
may spend hundreds of thousands of dollars for larvicides, how- 
ever effective, but if you do not dry up breeding pools, if you do 
not drain the country, 1f you do not conform to the principles of 
Ross, that there must be no stagnant water, you will have the 
mosquitoes, and as long as you have the Anopheles you will have 
malaria. 

It has often been my intention to examine thoroughly into what 
has actually been done in this state during recent years, but here- 
tofore most of my field examinations have been limited to the 
Southern States and to certain tropical countries where the 
malaria problem is a matter of more serious concern than in 
New Jersey. The five annual reports of your association are a 
mine of useful, conclusive and constructive information. It, how- 
ever, would have been an advantage if the results achieved had 
been set forth in a more attractive and scientific way than has 
thus far been considered necessary. For, after all, we are under 
some obligation to other communities that the methods pursued 
and objects attained by us shall be presented in a thoroughly in- 
structive manner as an encouragement to the undertaking of 
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effective mosquito-extermination measures in states and sections 
of the country. The City of East Orange in which I live has 
the honor of having among its residents a former president of this 
association, Dr. Ralph Hunt. I occasionally see the Dioctor, but 
I do not recall that we have ever had a really serious conversa- 
tion on the subject of mosquito-eradication work. ‘There is not 
the clear realization there should be in our own section of the 
excellent work that is being done by our own commission and — 
the valuable services which are being rendered by our own men. 
Only to-day my attention for the first time was directed to the 
five annual reports of the Atlantic County Extermination Com- 
mission, which are indeed a most useful and instructive contribu- 
tion to the literature of malaria control. The work of our state 
commission should be given more extended publicity, for what 
is being done here is of interest and importance to the nation and 
even to the world at large. 

As early as 1788 a famous traveler of his day placed on record 
the observation that “I am assured that the upper parts of New 
Jersey are remarkably free from this fever (referring to ma- 
laria or ague or intermittent fever) and mosquitoes.” Yet cause 
and effect in malaria transmission were not connected and the 
true significance of the statement was not realized by the medical 
profession or the general public. Most writers on tropical regions 
and tropical fevers emphasize the almost precise and readily- 
observed, correlation of mosquito frequency and malaria occur- 
ence; but the truth and the immense importance of this was not 
realized by even the most intelligent and scientific minds until 
1898, when Sir Ronald Ross made his immortal discovery. Our 
former ignorance merely proves how near one can be to the truth 
of a great discovery and yet how completely one can miss it. 

It may properly be recalled that as far back as 1848 Dr. J. C. 
Nott, of Mobile, presented evidence to prove the relation of 
mosquito occurrence to yellow fever, and Dr. Finley, in Cuba, 
for some ten or fifteen years, repeatedly inquired whether some 
relation of cause and effect between the Stegomyia mosquito and 
yellow fever could not be proved to exist by the application of 
thorough-going methods of scientific inquiry. But the scientific 
minds of the period were so strongly imbued with a wrongful 
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theory of causation that they could not perceive the truly infinite 
possibilities of the truth so near at hand. 

We, fortunately, in this country have not much malaria as far 
as malaria prevalence goes in tropical countries; but in the State 
of Mississippi, for illustration, last year we had nearly one mil- 
lion cases, equivalent to a rate of about 8 per cent. If for the 
Southern States it is assumed that the case rate is only 2 per 
cent, the resulting economic loss to the Southern people, and 
indirectly to the nation at large, must be enormous. The practical 
difficulty with malaria has always been that while the disease 
prevalence is considerable, the resulting mortality is relatively 
low. Malaria, however, complicates many other diseases, and 
even surgical operations, and indirectly contributes substantially 
toward a higher general death rate. In the State of New Jersey 
deaths from malaria have been relatively few and far between, 
but a review of the malaria data for almost a generation will 
prove of interest in connection with the present discussion. 

In 1881 we had in the State of New Jersey 431 deaths from 
malaria, or, approximately, 3 per 1,000,000. In other words, as 
a factor of mortality malaria in New Jersey has practically been 
eradicated. But we never made as much progress in the forty 
years preceding as we have made in the last five years; more so, 
when the fact is taken into account that to reduce a low death 
rate is decidedly more difficult than to reduce a high death rate. 
It will, therefore, be granted that the reduction in the mortality 
from malaria in the State of New Jersey during a period of only 
5 years from 1.2 per 100,000 in 1912 to 0.3 in 1916 constitutes 
a truly notable and really remarkable achievement. But even 
the 10 deaths from malaria which occurred last year represent, 
in all probability, not less than 1,000 cases, which complicate 
many other diseases, especially such as Bright’s, bronchial pneu- 
monia, and possibly appendicitis. We have no clear understand- 
ing even to-day of how far latent malaria may be a seriously pre- 
disposing cause of general ill-health in this state. We have never 
made a complete parasitical survey or a blood index of the locali- 
ties which continue to suffer from malaria in this state at the 
present time; in fact, during recent years the disease has been 
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quite generally neglected because in its more pernicious form it 
has fortunately become a thing of the past. 

In Connecticut, where some eradication efforts have been 
made, especially along the southern shore, the mortality rate 
for 1916 was still 14 per 1,000,000 against 3 for New Jersey. 
Their higher rate is due to the fact that there has been no such 
persistent effort at mosquito extermination in Connecticut as has 
been made in this state. Our efforts have also been more rational 
and well-considered, because the extermination methods fol- 
lowed in New Jersey rest upon the only basis which can ever 
justify considerable expenditures of time and money, and that is 
the economic one. For this state and elsewhere the evidence is 
absolutely convincing that mosquito extermination and malaria 
eradication pays easily a thousand cents on a dollar, and in very 
badly infected localities even,more. One has only to investigate 
the marvelous development in the meadow region in the vicinity 
of Newark, especially near Port Newark, to realize the truly tre- 
mendous practical importance of the work which has been done 
by the Essex County Mosquito Extermination Commission. 
When you consider that the greatest problem back of the War 
is the labor problem, and what it would mean if the men now 
working in the meadows by the tens of thousands were incapaci- 
tated for duty because of malaria, obvious or latent, you will 
readily concede that merely as a war measure the work which 
has been done has not only been of benefit to the county and to 
the state, but also to the nation at large. 

In 1898 the fever-stricken troops returning from Cuba to Mon- 
tauk Point reinfected a considerable area along the southern 
shore of the State of Connecticut. That was the year in which 
the theory of the mosquito transmission of the disease was first 
announced, but the conclusions were not applied and with not far 
from disastrous results. Among other localities, Greenwich, 
Connecticut, has continued to the present time to suffer from 
malaria, and a locality even as far inland as Middletown experi- 
enced last year more than 200 cases, largely because of obvious 
indifference and neglect on the part of the authorities, the medical 
profession and the public. Last year there were 17 deaths from 


eS ee 


PROCEEDINGS OF FirtH ANNUAL MEETING 65 


malaria in the State of Connecticut against to deaths in New 
Jersey, with a much larger population, and Connecticut had 5 
more deaths in 1916 than the year before, whereas we had 3 
deaths less. In plain words, the seriousness of the problem has 
not been as clearly recognized in Connecticut as in this state, 
although much has been done and much is being done along 
similar lines to those that have been so successfully followed 
under the wise direction of our state Agricultural Experiment 
Station. It is quite possible that the time will come when a cause 
of action will lie against any community where malaria prevails 
unnecessarily as it does in all of the wealthy suburban towns of 
the southern shore of Connecticut, which otherwise pride them- 
selves on their beautiful homes, their fine roads, their good 
government, etc., but where there is not a realized sense of 
responsibility for municipal neglect to eradicate malarie by the 
extermination of the mosquitoes responsible for the transmission 
of the disease. 

But mosquito extermination is much more difficult than is 
generally realized. Even one single breeding place may cause a 
new outbreak and a further dissemination of that marvelous 
something that we call the malaria parasite, which is transmitted 
by the mosquitoes to the blood of the helpless thousands and tens 
of thousands who are entitled to adequate protection on the part 
of the community. Eradication measures are of small purpose 
if not undertaken in the most thorough-going and persistent 
manner. ‘The utmost thoroughness and eternal vigilence was 
the secret of the wonderful success achieved by Gorgas in Cuba 
and at Panama. The fundamental principle has been clearly 
stated by Ross, that “If there is no stagnant water there will be no 
Anopheles mosquitoes and in consequence there will be no ma- 
Jaria.”’” Success cannot be achieved by underpaid men or by 
poorly-sustained commissions. ‘The work can be done only under 
the direction of a thoroughly-organized mosquito extermination 
agency, such as now exists in the New Jersey Agricultural E;x- 
periment Station. Nothing that Essex County has ever done, 
and I have lived there for nearly twenty-five years and am 
thoroughly familiar with the facts, reflects as much credit upon 
its attainment of a true civilization and the efficiency of its gov- 
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ernment as the admirable work of the Essex County — 
Extermination Commission. 

I have seen much of the tropical countries; I ewe seen the 
work done in Panama, on the north coast of South America, in 
Costa Rica, in Cuba and in Jamaica, but nothing that has been 
done anywhere in this country or abroad is deserving of more 
genuine public appreciation than the actual results which have 
been secured by our county mosquito extermination commissions 
in the very substantial reduction of the mosquito menace as a 
direct benefit to the communities. But the public is merely aware 
of the reduction but not sufficiently familiar with the means by 
which the extermination results were brought about. The re- 
sponsibility rests largely with the commissions, which have not 
realized the importance of adequate publicity, and, in fact, the 
practical necessity of making public all the details, including 
maps, of this admirable contribution to the malaria problem, 
which, after all, rests fundamentally upon the more restricted 
principle of mosquito extermination by whatever means are best 


adapted to local conditions, which, of course, vary widely in 


different communities. 

Qualified opinion is naturally much at variance as regards the 
ideal methods of prevention and control. The United States 
Public Hlealth Service very recently published an interesting 
bulletin (No. 88) entitled “Malaria Control’ or a report of the 
demonstration studies conducted in urban and rural sections, 
which is entitled to special consideration. It is unquestionably 
one of the most interesting and useful contributions to the 
recent literature of the subject. It relates chiefly to what has 
been done in Chicot and Ashley counties, Arkansas, What has 
been done at Crossett, Ashley County, is unquestionably one of 
the most conclusive illustrations of effective malaria eradication 
at reasonable cost. The town itself is a model community, but 
it was heretofore subject to a heavy malaria case rate which 
occasionally would keep half the force of labor at local saw- 
mills out of employment. Merely as a labor question the ex- 
penditure involved has brought a most satisfactory return. The 
economic aspects are best illustrated by the statement that on 
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account of a scarcity of labor at the local mill, over a hundred 
women are now employed at duties formerly performed by men, 
including work on the saws, at the planers and at all kinds of 
sawmill activities. The remarkable reduction in the frequency 
of malaria at Crossett is indicated by the statement that from 
2,500 calls for malaria in 1915 the number was reduced to about 
200 in 1917, and at Hamburg, in the same county, the number 
was reduced from 2,302 in 1916 to 250 in 1917. Most of the 
cases now reported are contracted outside of the area under 
control. The results admirably illustrated the efficiency of active 
co-operation on the part of the International Health Board, the 
United States Public Health Service, the local authorities and 
the large employers of labor. So satisfactory have been the 
results that the work at Crossett and Hamburg has been taken 
over entirely by the town authorities, and the control or the 
demonstration work of the International Health Board will in 
the future be concentrated largely upon Chicot County. 

_A comparatively short distance south of Crossett, on a bend 
of the Mississippi, opposite Vicksburg, another most important 
and interesting experiment is being carried on primarily for the 
purpose of ascertaining the economic loss resulting from malaria 
on a large and typical plantation. This work 1s under the per- 
sonal direction of Mr. D. L. VanDine, of the United States 
Bureau of Entomology, who has made some preliminary reports 
indicative of ultimately far-reaching results. When the experi- 
ment is completed, we shall know more about malaria and 
mosquito control from every point of view than has heretofore 
been possible. The investigations include mosquito density, 
mosquito flight, correlation to wind direction, temperature, 
humidity, mosquito density according to kind of houses, out- 
houses, etc., varieties or species, etc. Ewery factor has been 
taken into account, including larve destruction by means of fish, 
under the supervision of the United States Fish Commission. 
It is certainly most gratifying to meet with such evidence of an 
active scientific interest im the more involved aspects of the 
malaria problem in this country. It is also most fortunate that 
the statistical data are unusually complete, and that in course 
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of time they will be made available for complete analysis as 
far as the nature of the problem will permit. 

Equally valuable and full of promise is the demonstration 
work in Bolivar County, Mississippi, under the auspices of the 
International Health Board, in co-operation with the Mississippi 
State Board of Health. This undertaking is in charge of Dr. 
Bass, of New Orleans, who has limited his efforts to quinine 
immunization and quinine prophylaxis. Since no complete report 
has as yet been made upon this interesting experiment, it would 
be premature to advance definite conclusions, but it may be 
pointed out that the demonstration included an unusually large 
area of operations and a population of about 25,000, only about 
one-fifth of which is white. The physical, racial and other 
difficulties to be overcome are of an exceptionally complex nature, 
and even though a complete measure of success may not be real- 
ized a considerable amount of new information will be secured 
and many direct benefits to the population concerned. 

We have not for this country realized clearly enough the duty 
of an adequate and attractive presentation of the result of our 
scientific investigations, demonstration efforts and statistical re- 
search. Even though we have sections in the United States 
where the death rate from malaria is as high as on the West 
Coast of Africa, we have not at the present time anything: like 
the required information in matters of detail which is available 
to us for remote regions of India, Burma, the Straits Settle- 
ments, etc. The reports for these sections are admirable con- 
tributions to the literature of the subject, and of the utmost prac- 
tical value to the world at large. They are thoroughly illus- 
trated by properly constructed maps and charts, which are gen- 
erally wanting in the reports for this country. We are appar- 
ently too self-centered in our efforts and too self-satisfied or too 
penurious to provide adequately for the publication of the results 
of our work. If such efforts as those at Crossett, Arkansas, had 
been carried on in India, an elaborate report would have been 
published with many maps and illustrations, showing precisely 
what has been done so that those in need of further information 
would derive the proper advantage from a truly wonderful and 
practically useful experiment. We have unquestionably one of 
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the best geological surveys in the world, but there is apparently 
no connection between the federal and the state geological sur- 
veys, or the soil surveys and the malaria eradication demonstra- 
tion or control efforts of which in every other respect we have 
ample reason to feel proud. The maps in our reports are usually 
poor, the diagrams are faulty and the statistical tables are not in 
conformity to accepted principles of statistical analysis. The 
elaborate plan of co-operation presented in the original “Plan 
and Plea” for the work of the National Malaria Committee has 
failed almost in its entirety because of a want of an active in- 
terest on the part of the authorities, commercial or private inter- 
ects, etc., directly concerned. Certainly not less than half a 
hundred agencies of all kinds could be made available and would 
exert a truly tremendous influence if more intelligently co- 
ordinated for the purpose of malaria eradication than is at 
present the case. 

Thus, for illustration, the Mississippi River Commission ought 
to be actively interested in this question, for practically every 
county bordering on the Mississippi below St. Louis is more or 
less a hotbed of malaria. Every laborer employed in Mississippi 
reclamation work or levee construction is directly exposed to the 
risk of malarial disease, and there can be no question of doubt 
as to the fact that the economic loss on account of malaria 
throughout the year must be considerable. The commission may 
become interested in time when the doctrine of workmen’s com- 
pensation for occupational diseases is applied to malaria and 
when the United States Compensation Commission will find itself 
confronted by a large number of unnecessary claims upon the 
Government because of apathy and indifference to matters of 
prevention and control which have been established beyond con- 
troversy. 

In its broader asy'ects all malaria eradication efforts rest funda- 
mentally upon mosquito extermination. It is not only health, 
but also comfort, that is insisted upon to-day as a prerequisite 
to efficiency in labor and life. There is also an esthetic aspect 
to this question which cannot be ignored. There is to-day an 
insistence upon clean communities that are a joy to the eye and 
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a determined opposition to evidence of sanitary neglect, even 
though there may be no necessary connection with pestilence or 
death. For these and many other reasons efforts at quinine im- 
munization rest upon a mistaken concept in a country like this 
where sufficient weaith is available to secure results in other direc- 
tions as well and at the same time. Such methods as have been 
followed by the mosquito commissions of the several counties 
of New Jersey are applicable in a large measure to the communt- 
ties of the Mississippi Delta which continue to: be seriously 
afflicted by both mesquitoes and malaria. 

Last but not least we may properly take into account the risk 
of a possible reintroduction of malaria into localities now free 
therefrom through troops returning from southern, and all more 
or less infected, cantonments. ‘There is no question of doubt in 
the minds of those familiar with the facts that thousands and 
tens of thousands of parasite carriers will return to the North 
and go to France, where Anopheles mosquitoes prevail, and if 
reinfected reintroduce malaria, possibly to the extent of a serious 
menace to the military force, rightfully entitled to adequate pro- 
tection against this most insidious foe to military efficiency. It 
may be, and perhaps is, a difficult task to examine the blood of 
these men, but where so much is being done to protect the troops 
against dangers and diseases of all kinds it would seem but a 
wise precaution to ascertain all parasite carriers and to immunize 
them completely before they are permitted to sail or return home. 
Attention may be directed to what has been done by the Aus- 
tralian Government, and with remarkable foresight, to preclude 
even the chance of the introduction of malaria into sections of 
Australia now free therefrom and set aside for future settle- 
ment. ‘Trained entomologists have been employed and blood 
tests are being made so that at least the facts of a menacing situa- 
tion are thoroughly understood and under reasonable control. 
The experience which has thus far been had on the Western 
Front and in Macedonia conclusively proves that the risk of the 
reintroduction of malaria is by no means a matter of mere scien- 
tific conjecture, but a real danger to the troops and the population 
at large in the war area. The French Government has appointed 
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a special commission to report upon the best possible methods 
and means of control, but it is obviously our own duty to safe- 
guard the interests of our troops in this country and to prevent 
as far as practicable the sailing of infected men in numbers 
sufficiently large to impair the fighting qualities of our forces 
abroad. 

Equally imperative is the duty of safeguarding northern com- 
munities now free from malaria or but slightly infected, and 
reasonable assurances to this effect have been forthcoming from 
both the Surgeon-General of the Army and the Surgeon-General 
of the United States Public Health Service, which are cooperat- 
ing with southern communities to reduce the local degree of 
malaria frequency to the lowest attainable minimum. But the 
task is a prodigious one, and unless based upon sound conceptions 
of mosquito extermination, minor and major drainage opera- 
tions, screening, and even possibly quinine immunization, the 
results are quite likely to be very disappointing: 

Those who are experts in these matters cannot render the 
Government and the cause we are fighting for a greater service 
than by keeping the real facts before the public. An educational 
mosquito and malaria propaganda has far-reaching value, and 
in many other directions than merely mosquito and malaria con- 
trol. It is your duty to keep the facts as you understand them 
before the public and to bring the lesson home to every element 
of the population, including the school children, who can be pro- 
foundly interested in the essentials of medical entomology, if 
intelligently instructed, in simple language, such as has been made 
ieepoer tn -the educational leaflets by Dr..H. R. Carter, of the 
United States Public Health Service, and the Department of 
Conservation and Development of New Jersey. To the extent 
that you disseminate this information you will gain the active 
support of the people in the furtherance of your admirable plans 
and lofty purposes, which are not only a credit but an enormous 
benefit to the people of this state, the nation and the world at 
large. I thank you, Mr. Chairman, and ladies and gentlemen, 
for your very patient and considerate attention. 


72 N. J. Mosquito EXTERMINATION ASSOCIATION 


PRESIDENT BRINKERHOFF—lI think this paper of Dr. Hoff- 
man is a most interesting one, and the paper is now open for 
discussion, and I hope some of the members will take this oppor- 
tunity of talking on this paper. I will call on Dr. Headlee, any- 
way. I think he may have something to say. 


SECRETARY HreapLEE—Mr. Chairman, I think we have listened 
to a dissertation on the subject of malaria which could not be 
duplicated anywhere in this country. We have had the privilege 
of listening to a man who has a professional acquaintance with 
all of the most serious malarial places in the North American 
continent, and certainly some of the worst in the world. It has 
been a privilege for the association to have the opportunity of 
hearing this account of the danger which is outlined by the 
speaker, through the general infection of the troops and the re- 
turn of these troops to their homes. 

I am confident—in fact I am certain—that in most of the 
states in these United States where this danger will exist there 
1s absolutely no adequate realization of it. Just two or three 
weeks ago | had the pleasure of attending a meeting of the Na- 
tional Entomological Association at Pittsburgh; and there, while 
there was a good deal of discussion of the question of insects 
injurious to the soldier, this idea advanced by Dr. Hoffman, this 
great danger which looms on the horizon, was absolutely unap- 
preciated. In fact | am reasonably sure that there does not exist 
in the minds of men charged with the sanitation of our troops 
the realization of the size of this danger. The English have 
awakened to this situation. An efficient service of men trained 
in the fighting of insects has been organized for the entire Eng- 
lish Army. Our army does not have it. We are depending upon 
the general sanitarian for the solution of this problem. I do 
not know whether it is worth while or not, but it occurred to me 
that it might be worth while for this assocation to memorialize 
the Surgeon-General of the United States Army in this connec- 
tion. No one in this country understands the danger, perhaps, 
better than the Surgeon-General. But a memorialization from 
this association, which is unique, to the Surgeon-General would 
give him an argument for the extension of this type of work 
among the troops. 
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PRESIDENT BRINKERHOFF—Is there anyone else who would 
like to say anything on this line? 

Mr. JAMES Brooxs (Glen Ridge)—Mr. Chairman, I move 
that the Chair appoint a committee of three to give consideration 
to this matter which Dr. Headlee suggests and to report at the 
business meeting to-morrow morning. 

(The motion was seconded by Mr. Rider.) 


PRESIDENT BRINKERHOFF—lIt has been regularly moved and 
seconded that a committee of three be appointed to memoralize 
the Surgeon-General of the United States Army in reference to 
mosquito and malaria control. Are there any remarks? As 
many as are in favor will say “aye’; opposed “no.” It is so 
ordered. 


Are there any further remarks on this paper of Dr. Hoffman? 
If not, we will proceed with the next paper, “Mosquito Control 
as Prerequisite to the Urban, Agricultural and Industrial De- 
velopment of New Jersey,” by Mr. Alfred Gaskill, Director of 
the Department of Conservation and Development, Trenton. 
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Mosquito Control as Prerequisite to the Urban, Agricultural 
and Industrial Development of New Jersey 
BY ALFRED GASKILL, DIRECTOR OF THE STATE DEPARTMENT OF 
CONSERVATION AND DEVELOPMENT OF NEW JERSEY 


Mr. President, one ventures with a great deal of ciffidence to 
bring forward this extremely material phase of the mosquito 
problem after listening to that really inspiring discussion of the 
malarial question by Dr. Hoffman. It is inspiring in many 
ways. I like to think that in a sense it may also be prophetic of 
what the state will accomplish within another brief period in 
respect to controlling the other forms of mosquitoes, as he has 
told us it has controlled this one that means so much to the 
health of the community. 

I have ventured to consider, as I have at times before with 
you, the question of what the control of the mosquitoes in this 
state might mean to our general welfare—our material well- 
being, that is; and in preparing for this session I remembered 
the remark of an old-time college professor of mine who said 
that one can get well along towards the solution of any problem 
by inquiring, “How much?” I therefore have inquired how 
much there is involved for us in the maintenance of this mos- 
quito pest in New Jersey, and how much there is for us in its 
control or practical elimination. 

To one who knows the whole state there are many indieations 
that it is growing smaller; that is, that the greater part of the 
population and their interests are aggregated more and more in 
two or three centers, and that the rest of our territory is left 
largely out of consideration. This shrinking process has been 
going on for years, until now 75 per cent of the population is 
massed upon less than 6 per cent of the state’s area. 

It is easily understandable that we should grow industrially, 
should attract home-makers and holiday seekers, because the 
advantages to be found in all of these lines are exceptional. It 
is not so readily determined why our territory, outside the 
favored sections, is stagnant, or actually retrograde, because 
the very conditions that make cities and suburban towns and 
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seashore communities are those which should build up the back 
country upon which the cities depend for food and labor and 
much besides. Indeed, notwithstanding the great development 
of our cities and home towns and resorts, it is easy to learn that 
none of them have by any means exhausted their opportunities, 
but that even in the most populous communities there still remain 
great sections to be exploited. Hudson, Essex and Union coun- 
ties will confirm this. Wéith a few notable exceptions industrial 
activities are restricted to the metropolitan district, the neigh- 
borhood of Trenton and the neighborhood of Camden. Why 
are there not factory towns all over the state, as there are in 
Massachusetts, for example? Agriculture thrives in a few sec- 
tions, especially in Monmouth and Gloucester counties, but in 
others it has no great vitality in spite of the marvelous advan- 
tages that are offered by our warm soils, moderate climate, and, 
above all, nearby markets. 

Failing to find another sufficient reason, it appears that this 
situation is due very largely, if not entirely, to the condition 
which this conference has met to discuss. The cities and towns 
about New York have grown in spite of the mosquito, because 
their advantages are too great to be offset, and they will go on 
growing because of those advantages, though I think that no 
one here will deny that the opportunity to grow will increase in 
direct proportion to the progress of mosquito control. 

In the same way there have grown up along the coast, on a 
basis of natural attractions and in spite of the mosquitoes, a 
number of resorts like that in which we are met; many other 
locations have been started, but live more or less precariously ; 
still others have soon failed. The handicap of the mosquito is 
too great for any but the sturdiest. 

The argicultural situation is more complicated than the urban, 
the suburban or the resort; yet a glance at the map will show 
_ you that there is some reason, at least, in the contention that our 
thousands of abandoned farms, and hundreds of thousands of 
undeveloped farm acres, can be charged to the account of the 
mosquitoes. Some of the best lands in the state are within the 
range of flight of the salt-marsh mosquito, and it is established 
that farms and farm communities frequently have been aban- 
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doned when opportunity was given to find a home and employ- 
ment where the constant battle with the pests might be given 
over. : 

Two significant instances bearing upon this point may be re- 
ferred to. One of my own assistants, a man who came to the 
state from Rhode Island some four or five years ago, was so 
impressed with our agricultural advantages that he gave up his 
service in forestry and bought a farm right west of here across 
the Great Egg Harbor River. He struggled with the mosquitoes 
for something over a year, determined to win out, and then had 
an opportunity to sell. ‘When he looked for another farm— 
because he was still convinced that farming was the opportunity 
open to him—he left New Jersey and bought his new farm on 
the Pennsylvania side of the Delaware. I asked, ““Why did you 
leave us?’ He replied, “I was prepared to fight the mosquitoes 
as long as it was up to me to win out on that land, but when I 
had to get away I was going to get all the way away.” 

There is another case in Cape May County. An agricultural 
school established by the Baron De Hirsch Foundation struggled 
for twenty-five years to establish itself, and having done a great 
amount of good within that time is definitely abandoned now, 
and the assigned reason is mosquitoes. The entire investment 
of over $250,000 is offered to-day for a tenth of that sum be- 
cause they cannot keep instructors there. 

Now for some figures. Unfortunately, it is impossible to state 
in a way the loss that the state has suffered, because it is repre- 
sented by little that is positive. Lost opportunities, backward 
towns, abandoned farms and undeveloped resorts are like the 
fish that got away. | 

But we do know that there are in our eight South Jersey coun- 
ties 631,000 acres of farm land whose official average valuation 
is only $56 per acre. (The average value of farm land in Ilhi- 
nois was $95 per acre in 1910. ) If these farms, with their near- 
by markets and other advantages, can be raised to an average 
value of $150 an acre—and that is reasonable—the increase 
would equal $59,000,000. Bear in mind, if you please, that these 
soils are good soils. There is a fallacy in the idea that the land 
of the whole of South Jersey is sterile and valueless. Definite 
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surveys, tests and investigations have been carried on by the state 
and disprove absolutely all those conclusions with respect to the 
major part, at least, of the area. Then we have in the same sec- 
tion about 600,000 acres of fallow land, exclusive of marshes, 
whose present average value is estimated at $20 per acre. If 
that shall be increased to an average of only $100 per acre, the 
total gain is $48,000,000. Adding those together we have $107,- 
000,000 as the sum that should be added to our farm land values 
in the mosquito district. | 

Turning to the shore, the official returns for 1915 show that 
all the property, real and personal, within the communities next 
to the coast was then assessed at $247,328,490, and the state 
maps indicate that only Io per cent of the available territory is 
occupied. On that basis little is risked in assuming that $200,- 
000,000 can be added to the ratables there. 

There remain the very intangible values which attach to unde- 
veloped or partly developed, suburban and industrial property ; 
part of it in the towns adjacent to the resorts and to the farming 
sections, a larger part—in value, not in area—within the metro- 
politan districts. Here one opinion is about as good as another, 
but I cannot think that much is risked in estimating that the 
increases which would follow mosquito control would easily 
amount to another $200,000,000. 

All this gives a total of $507,000,000, or say an even five hun- 
dred millions; and you will observe that 1 do not include any- 
thing for the increased value of the drained marshes themselves. 
No one who listened to the paper that Mr. Vermeule read here 
last year can doubt the ultimate great worth of these lands, espe- 
cially for trucking and dairying, but for the present I prefer to 
leave all that out of the account. We surely must get rid of 
the mosquitoes before the marshes themselves can be populated. 

In that connection I may say that only a few days ago I hada 
letter from a Texan asking whether it was not possible to provide 
pasturage, on what he termed the celebrated pasture lands of New 
Jersey, for the starving cattle of the State of Texas, the starva- 
tion having been brought about by extraordinarily prolonged 
drought. Of course it was impossible, in the presence of Texas 
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fever and certain other conditions, to say nothing about our own 
condition here, to act on that recommendation or suggestion; 
but it certainly does raise the question, are not those mosquito 
marshes in that very one respect capable of being made a part 
of our food-producing outfit? 

Of course the time element must be considered. Not to be 
too sanguine, it is best to assume that the gains indicated can be 
realized in twenty years, or in 1936. Are the figures reasonable? 
To answer this question we have the tax records. ‘They show 
that for 1916 the ratables aggregated $2,688,321,240—some- 
thing over 200 per cent over the total for 1897. By constructing 
a graphic curve in the customary way we find that twenty years 
hence, or in 1938, the ratables may be expected to total about 
$4,800,000,000. 

But you will say that this is normal growth and has no refer- 
ence tu the mosquitoes. That is partly true and partly not true, 
for the anuual figures show an accelerated increase in several 
counties in which mosquito control is well forward. To get a 
littie nearer the true situation let us see what the figures are for 
the less active section. Leaving out of the account Bergen, 
Essex, Hudson, Passaic and Union counties, we find that the 
other sixteen counties returned $302,063,367 in 1897 and $761,- 
773,089 in I916—an increase of only 152 per cent against 277 
per cent for the five metropolitan counties. Projecting these 
figures as in the former instance, it appears that the whole state 
outside the five named counties will return in 1936 no more than 
$1,400,000,000. Of course that is a tidy sum, especially when 
it is remembered that twenty years ago the total for the entire 
state was only a little more than half as much. On the other 
hand. it should be clear that we ought to do a great deal better 
than we are doing. 

Look at the case in another way. ‘The assessors’ returns show 
that in 27 entire townships in 7 counties, with an aggregate of 
over a million acres, the average assessed land value is less than 
$10 per acre; that the entire upland in the County of Burlington, 
town sites, farms and all, has an average valuation of $21 per 
acre; and that one-eighth of the whole state is not assessed at all, 


PROCEEDINGS OF FirtH ANNUAL MEETING 79 


presurnably because of its low value. Of course, these figures 
have nothing to do with the upper extremes. We all know that 
not a little farm land, to say nothing of other classes, is yielding 
a good income upon valuations as high as $1,000 per acre. 

I hope it has been made clear to you that the prompt and com- 
plete elimination of the salt-marsh mosquitoes has passed the 
experimental stage, has become more than a local problem or a 
question of expediency, and to-day confronts the people of New 
Jersey as an opportunity by which every interest in the state— 
commercial, industrial, agricultural, social—shall move to a more 
advanced position. The cost is insignificant in comparison with 
the results. It is scarcely conceivable that a community claiming 
to be progressive should neglect the chance that is offered. 

I find that what I said this afternoon was in a sense misunder- 
stood. In advocating a larger participation by the state in the 
work vhat is going on for the control of the mosquito, | meant 
only that the state should join with the counties, should be a 
larger partner than it now is in the very effective control work 
that is under way. I feel that there is too much of a burden 
placed ipon the counties, entirely apart from any question of 
coordination, and that as benefit is to accrue to the people as a 
whole they should assume more of the cost of speeding the 
thing up and reaching the complete accomplishment within a 
measurable time. 


PRESIDENT BRINKERHOFF—Gentlemen, you have heard the 
paper of Mr. Gaskill. Are there any remarks on this paper; 
anyone who would like to discuss it or ask Mr. Gaskill any ques- 
tions with reference to it? 

Mr. WiLLiamMson—May I ask one question? Mr. Gaskill 
speaks of “within a measurable time.” What would he think 
would be a reasonable time in which to rid-the state entirely of 
the mosquito with state aid and how much would it cost? 

Mr. GAskit1—It has been announced several times in publica- 
tions in regard to conservation and development that at an ex- 
pense not exceeding $750,000, and within five years, it is entirely 
practicable to carry to completion the program for the complete 
control of the salt-marsh mosquitoes. 
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Mr. A. J. RipER—I move you, sir, that we extend a vote of 
thanks to Dr. Hoffman for the entertaining and valuable in- 
formation which he has given to-night. 


PRESIDENT BRINKERHOFF—And a note be made of it on the 
minutes. 


(The motion was seconded.) 


The committee authorized to prepare a memorial to the Sur- 
geon-General of the United States Army will be Mr. James 
Brooks, Mr. William Delaney and Mr. Frederick Hoffman. 

If there is no further business now, gentlemen, we stand ad- 
jyourned until to-morrow morning at 9 o'clock. 
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_ The meeting was called to order at 9 a. m, by President 
Brinkerhoff. 


PRESIDENT BRINKERHOFF—The first business in order is the 
treasurer’s report. 


Balance, 


1917. 


Feb. 16. 
Feb. 16. 


Mar. 7. 


Mar. 8. 


Mair. 22: 
April 25. 


May 18. 
Aug. 30. 


Sept. 17. 
Oct... TT, 


Mar. 7. 
Mar. 7. 
Mar. Io. 
Mar. Io. 
April 23. 


Aug. 2. 
Sept. 18. 


Report of the Treasurer 


January 24, 1917, 


Hudson County, 
Passaic County, 
Atlantic County, 
Union County, 
Bergen County, 
Pacem OUMEVT hc to ka dod Code a Sa oeaeeuees 
Middlesex County, back assessment, 
Monmouth County, 
UO OUR E Ug ss acre c cle ofele's vob an bose Mares 
Cape May County, 
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EXPENDED 


To J. Heidingsfeld Co., for printing pro- 
grams, etc., for fourth convention, 


To MacCrellish & Quigley Co., for printing 
aiurd Annual Report, io. ci. c.cscclecccee nc 
To, EB. Smith, for mosquito photo, ....... 
To W. R. Reed, envelopes for mailing invita- 
HONS. EtG, £0) CONVERTORS. Hehe iis 6 .. wie ev oe oie 
To A. W. Kelley, for reporting Fourth An- 
BMRA VCE LITE: wel Vl Soc a tees 6 ahs ccs suse tie Gules 
To W. E. Britton, for expenses in attending 
outta eAminuale Weeting 0.) 26.04. sss «secs cians 
To Hotel Traymore, for crating mosquito 
FAKOC Calihan Sate ey a an ana aU aL 
To G. C. Ingling, for publicity work, ........ 
To W. R. Reed, for framing mosquito photo, 
To Rose Mandel, for clerical assistance, .... 
To C. R. Woodward, for reading proof of 
Fourth Annual Report, 
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Sept. 28. To Gatchel & Manning, for electrotypes for 
Fourth: Annual, Report, ieee eens oe 46 00 
Oct. 2. To C. R. Woodward, for reading proof of 
Fourth Annual) Report .o;e eee oe 347 
1018. 
Jan. 24. To stamps for mailing invitations to Fifth 
Annual Convention, !705eciee ee eee 18 00 
525 15 
$304 12 
MONEY DUE 
1917 Assessment ‘of Middlesex ‘Couity,’ 0.000.000) 2 ee 50 00 
$354 12 
BILLS PAYABLE 
To MacCrellish & Quigley Co., for printing proceedings 
of, Fourth Asnual> Meeting. 3. 3.0.4.5 oe aoe $380 03 
To J. Heidingsfeld Co., for printing programs, etc., for 
Bitth Annual (Conventions ).:......05 es eens se ee 30 25 
To W. R .Reed, for envelopes for mailing invitations 
te, Fifth Annyal. Convention, §. (os\0.... 55 She comes 4 30 
414 58 
[BS ile EEE ANIME MENS TUR $60 46 
THOMAS J. HEADLEE, 
Treasurer. 


PRESIDENT BRINKERHOFF—The report of the secretary. 


Report of the Secretary 


To the Members of the New Jersey Mosquito Extermination 
Association: ; 

During the past year the secretary has carried on the corre- 
spondence necessary to the conduct of the business of the 
association, has edited and published the Proceedings of the 
Fourth Annual Meeting of the Association, and has done the 
necessary clerical work in the preparation of the program of 
this meeting. 

The Proceedings of the Fourth Annual Meeting made a 
pamphlet of 205 pages. Fifteen hundred copies were printed, 
and thus far only about five hundred have been distributed. 


_—. 
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The plan adopted for the distributing of the Proceedings of 
the Fourth Annual Meeting was first to send 50 copies to each 
of the ten active commissions, then to follow them with enough 
copies to furnish each member of the association living in each 
particular county with a copy, furnishing a list of names and 
asking the county commission to send out the booklets. 

For the purpose of setting before the Association the present 
status of the supply of the proceedings the secretary would say: 

1. Of the 500 copies of the Proceedings of the First Annual 
Meeting that were printed, there are yet in his possession 10 
copies. 

2. Of the 1000 copies of the Proceedings of the Second An- 
nual Meeting that were printed, there are yet in his possession 
36 copies. 

3. Of the 1000 copies of the Proceedings of the Third An- 
nual Meeting that were printed there are yet in his possession 
204 copies. 

4. Of the 1500 copies of the Proceedings of the Fourth An- 
nual Meeting that were printed there are yet in his possession 
IOOO copies. 

The secretary has faithfully tried to follow out the suggestion 
of the membership that the Proceedings of the Fourth Annual 
Meeting be printed promptly and distributed among the member- 
ship, but, as the membership realizes, has failed utterly in getting 
the work done in the time desired. The volume of the regular 
business which he is called on to transact in the course of the 
year is such that he finds it utterly impossible to give the project 
sufficient time. He desires to recommend that the president of 
the association be given the power to appoint a Publishing Com- 
mittee of four persons, one of whom shall be the secretary ex 
officio, and that this committee shall be charged with the duty 
of making arrangements to get out and distribute the proceed- 
ings promptly. | 

Tuomas J. HEADLEE, 
New Brunswick, N. J., Secretary. 
January 30, 1918. 
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PRESIDENT BRINKERHOFF—Gentlemen, you have heard the 
report of the secretary. What is your pleasure? 


Dr. Wittiam)\E. Darnayt (Atlantic City)—I move that 
the report be received and filed and that the recommendation 
of the secretary be adopted. 

(The motion was seconded. ) 


PRESIDENT BRINKERHOFF—It 1s moved and seconded that the 
report be received and filed and that the recommendation of the 
secretary be adopted. All in favor signify by saying “aye”; 
opposed “no.”’ It is so ordered. 


Report of the Executive Committee 


To the Members of the New Jersey Mosquito Extermination 
Association: 

The Executive Committee has concerned itself during the 
past year with two main projects: the first is the preparation for 
the present annual meeting, and the second is interesting the 
state government in the proposition of the completing of the 
salt-marsh drainage within a reasonable length of time. 

At the meeting held in Trenton on November 16 the prepa- 
rations for the present meeting were made and the secretary 
and the Committee on Arrangements instructed to go ahead 
with the necessary details. 

At this meeting it was decided to take active steps in the direc- 
- tion of interesting the state government in the rapid completion 
of the drainage of the salt marsh. The Governor of the state 
was appealed to, and in response informed the committee that 
it should present this matter to the Budget Commission. ‘The 
committee was told that the hearing of the Budget Commission 
on mosquito drainage would be held on December 21 beginning 
at 2 o'clock. At 2 o’clock on this date the Executive Committee 
and some invited guests were present in the Governor’s ante- 
room, but were not called into hearing until nearly 5 o'clock. 
At that time they presented the question from as many different 
angles as seemed desirable, asking the Budget Commission to 
include a recommendation for $100,000 for the coming year. 
The committee was informed by the chairman of that commis- 
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sion that that sum of money could not be appropriated. When 
the recommendation of the Governor's Budget Commission was 
published it was found that the sum of $15,000 was recom- 
mended for this work. It seems evident to the Executive Com- 
mittee that the understanding of the importance of this problem 
on the part of our state government is not sufficient and that 
a campaign of education is a necessity. 

Furthermore, the committee believes that the whole mosquito 
movement in this state is suffering from the lack of careful and 
thorough publicity, and it would like to recommend that the 
president of the association be empowered to appoint a Publicity 
Committee, which shall be charged with the duty of bringing 
before the people of our state the importance of the problem 
of mosquito control and the steps which have been taken in the 
direction of solving it. It is the idea of the committee that this 
committee should operate under the general direction of the 
Executive Committee to form a Publicity Bureau utilizing men 
already in the service for the publishing and transmission of 
matter relating to mosquito work. It is the idea of the com- 
mittee that this Publicity Bureau shall establish intimate touch 
with the principal newspapers of our state and of the metro- 
politan districts of New York and Philadelphia, in order that 
matters sent out by it may be promptly and _ satisfactorily 
handled. It is further the idea of the committee that this Pub- 
licity Bureau should secure the preparation of feature stories 
and articles for publication in popular and widely-distributed 
Magazines. 

After looking into the matter, the Executive Committee is 
convinced that not only a larger membership of the association 
is highly desirable for necessary steps in the carrying out of 
anti-mosquito work, but that some means.by which the organi- 
zation can be kept together and rendered effective should be 
devised, and it would like to recommend that the president of 
the association be empowered to appoint a Committee on Mem- 
bership with power, which shall have for its purpose the in- 
creasing of the membership list and the organization of the 
entire membership in such a way as to render it an effective 
instrument along anti-mosquito lines. 
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With a view to putting the matter of mosquito extermination 
before the people of our state in the proper light, the committee 
wishes to recommend that the succeeding Executive Committee 
proceed without delay to instruct the State Chamber of Com- 
merce in mosquito control as a proposition for regular investi- 
gation and report. 

After giving the matter careful consideration, the committee 
wishes to recommend that the succeeding Executive Committee 
arrange for a hearing before the joint committee on appropria- 
tions with a view to securing a larger and more effective appro- 
priation. 

EXECUTIVE COMMITTEE. 


PRESIDENT BRINKERHOFF—Gentlemen, you have heard the 
report of the Executive Committee. What is your pleasure? 


Mr. Ropert F. EnciE (Beach Haven)—I move it be accepted. 
(The motion was seconded. ) 


PRESIDENT BRINKERHOFF—lI{f there is no objection it is so 
ordered. 
Committee on Audit, General Brientnall. 


GENERAL HEBER BRIENTNALL—We find the accounts correct. 
The secretary has our report. 


PRESIDENT BRINKERHOFF—You have heard the report of the 
Auditing Committee. What is your pleasure? 


A Mt MBER—I move it be accepted. 
(The motion was seconded. ) 


PRESIDENT BRINKERHOFF—You have heard the motion, that 
the report of the Auditing Committee be accepted.. All in favor 
signify by saying “aye”; opposed, “no.” It is carried. 


Report of the Resolutions Committee. 


PROCEEDINGS OF FirFTH ANNUAL MEETING 87, 


Report of the Committee on Resolutions 


Your Committee on Resolutions reports to the Fifth Annual 
» Meeting of the New Jersey Mosquito Extermination Association 
on February 1, 1918. 


1. Resolved, That we make known to the management of the Hotel Tray- 
more our appreciation of the manner in which we have been received and 
entertained, and also that all employees of said hotel have extended toward 
us every possible courtesy. 


2. That we appreciate the faithful and able efforts put forth during the 
past year by our officers and committees, and we are sure that by reason of 
their work the cause for which we are striving has been greatly advanced. 


3. That we are very much encouraged by the good report made to us from 
the various counties and are more than ever convinced that we can practi- 
cally exterminate the mosquito, and that the state and the various counties 
and municipalities are justified in expending moneys for this object; that 
the board of freeholders be taken into the confidence of the commission and 
as far as practicable be urged to become acquainted with the work and that 
a more co-operative spirit between the various county commissions be en- 
couraged. 

4. That we go on record as absolutely endorsing the action of the Execu- 
tive Committee in asking the sum of $100,000 from the State for mosquito 
extermination work, and that we justify such expenditure because we know 
how necessary this work is and how important it is that the work be pushed 
more rapidly. 

5. That we deeply regret the inability of our past president, Dr. Ralph 
H. Hunt, and our members, Dr. Frederick Sell; Mr. Russell W. Gies and Mr. 
Jesse B. Leslie, to attend and strengthen our sessions, but that we are proud 
of the fact that they are able to do their professional bit in the prosecution 
of the great war. 

6. That the secretary be instructed to send the best wishes of the asso- 
ciation to them. 

R. F. ENGLE, 
H. G. VAN NOTE, 
REID HOWELL, 


Commattee on Resolutions. 


PRESIDENT BRINKERHOFF—Gentlemen, you have heard the re- 
port of the Committee on Resolutions. What is your pleasure? 
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Committee on Nominations, Dr. Darnall. 


Dr. WiitiaAM E. Darnayy (Atlantic City)—The Committee 
on Nominations presents the following nominations: 


For President, Mr. Robert F. Engle, of Beach Haven. 

For First Vice-President, Mr. Walter R. Hudson, of Paterson. 

For Second Vice-President, Mr. A. J. Rider, of Hammonton. 

For Secretary and Treasurer, Dr. Thomas J. Headlee, of New Brunswick. 

For Executive Committee, Mr. Joseph Camp, Pierces; Mr. Ulric Dahl- 
gren, Princeton; Dr. Ralph H. Hunt, East Orange; Dr. William Williams, 
Rutherford. 

Dr. William E. Darnall and Dr. H. H. Brinkerhoff automatically become 
members of the Executive Committee. 


PRESIDENT BRINKERHOFF—You have heard the report. What 
is your pleasure? 


A MEMBER—I move the nominations close. 
(The motion was seconded. ) 


PRESIDENT BRINKERHOFF—lIt is regularly moved and sec- 
onded that the nominations close. Shall the secretary cast the 
ballot? 


A MrEmBER—I move the secretary cast the ballot. 


PRESIDENT BRINKERHOFF—It is moved and seconded that the 
secretary cast the ballot. All in favor signify by saying “aye” ; 
opposed, “‘no.”’ It is so ordered. 3 

Dr. Headlee has cast the ballot and the officers nominated have 
been elected for the ensuing year. 


Dr. Darnall will read the report of the committee to consider 
the agencies concerned in mosquito control. 


Preliminary Report of Special Committee on the Interrelations 
of the Agencies Concerned in Doing the Work 
of Mosquito Control 


1. The committee finds that two agencies are at work—the 
county mosquito extermination commissions and the State Agri- 
cultural Experiment Station. 

2. The committee finds that the Agricultural Experiment Sta- 
tion has been engaged in the drainage of salt marsh since 1906, 
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acting upon the authority conferred in Chapter 134, Laws of 
1906, and that the county commissions are acting under the au- 
thority of Chapter 104, Laws of 1912. 

3. The committee finds that the State Agricultural Experi- 
ment Station is the agency plainly designated by law as the co- 
ordinating factor and that its work in this respect has apparently 
been as satisfactory as it could reasonably be’ expected to be. 

4. The committee finds that the prime need is more generous 
state aid and believes that the same can be had only after the 
people of the state better understand the nature and results of 
mosquito extermination. 

5. The committee recommends that systematic and efficient 
provision be made for a sustained campaign of education. 

(Signed) Ww. EF. DarRNALt, 
Rep HoweEtu, 
ALFRED GASKILL, 
Ropert H. ENCLE, 
THoMAS J. HEALDEE. 


PRESIDENT BRINKERHOFF—You have heard the report of the 
committee. What is your pleasure? 
A MEmMBER—I move it be received and filed. 


(The motion was seconded. ) 


PRESIDENT BRINKERHOFF—lIt is moved and seconded that the 
report be received and filed. All in favor signify by saying 
“aye’; opposed, “no.” It is so ordered. 


Committee on Memorial to the Surgeon-General, Mr. Brooks. 


Mr. JAmMEs Brooxs (Glen Ridge)—Mr. Chairman, I would 
like to have this matter postponed until after the reading of the 
papers and to be given an opportunity for conference on the 
subject. 


PRESIDENT BRINKERHOFF—The postponement is granted. If 
there is no further business we will proceed with the papers 
of the morning. The first is ‘Progress in Mosquito Control in 
Nassau County, Long Island,” by Mr. William V. Becker, Chief 
Engineer of the Nassau County Mosquito Extermination Com- 
mission, Freeport, Long Island. 
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Progress in Mosquito Control in Nassau County, L. I. 


BY WILLIAM V. BECKER, CHIEF ENGINEER, NASSAU COUNTY 
MOSQUITO EXTERMINATION COMMISSION, FREEPORT, L,. I. 


Anti-mosquito work has been going on in Nassau County 
since 1900. Although these early efforts were purely local and, 
in many cases, somewhat intermittent, they nevertheless in- 
cluded such projects as the historical malarial survey of the 
north shore in 1901 by Prof. Davenport, Mr. Weeks and others, 
for the North Shore Improvement Association, and the work 
of the Rockaway Peninsula Mosquito Extermination Associa- 
tion in 1915 and 1916, both of which stand as monuments to 
private efforts to exterminate mosquitoes. Naturally, the Nassau 
County Commission upon its organization in 1916 fell heir to 
the work of the various private organizations and has since 
carried on that work. The change of viewpoint from that of a 
local effort to that of mosquito extermination on a county-wide 
basis tended to cause a slight feeling of dissatisfaction during the 
first stages of the work. Many local projects, despite their in- 
trinsic worth, could not be carried through at once. Other prob- 
lems affecting a greater number of people or, as in the case of 
the salt marsh, the entire county, had to be given priority of 
attention. 

In spite of the many years that anti-mosquito work has been 
carried on in this county, and due undoubtedly to the strictly 
local charactetr of these efforts, a decided feeling of scepticism 1s 
still encountered in many quarters. The mosquito has scourged 
the native of Long Island so long and so unmercifully that 
without it he would not feel at home. A campaign of publicity 
through the medium of illustrated lectures, bulletins and news- 
papers will no doubt convince the majority of the doubters. Nor 
should it be a difficult matter. There are few sections in this 
part of the country that would derive such benefit from a success- 
ful drive against the mosquito as would Long Island, and, in 
particular, Nassau County. Its miles of beautifully wooded hills 
along the sound, its miles of splendid beaches along the Atlantic, 
its fertile soil, its healthful climate, all within a short ride from 
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New York City, will mean a wonderful development once the 
mosquito has been banished. Much has been claimed, and justly 
so, for the possibilities of the New Jersey coast as the pleasure 
resort and of South Jersey as the garden spot of the Middle 
Atlantic States. The past six years have seen an organized and 
constantly accelerated effort to free these sections from the in- 
cubus of the mosquito. Remarkable progress has been made. | 
give you warning, however, that in Nassau County you now 
have a formidable rival for these honors, and if hard work can 
do it we expect to make up that four-year handicap and beat 
you to the tape. : 

The salt marsh constitutes in Nassau County, as it does in the 
coast counties of New Jersey, the largest single factor in our 
mosquito-control problem. These marsh areas fringe the entire 
south shore of the county in a strip 17 miles long, averaging 3% 
miles wide and containing approximately 19,000 acres lying be- 
tween the outside barrier beaches and the mainland Although 
the many tide-water creeks and bays running through the marsh 
afford excellent outlets, they also make the transportation prob- 
lem a vexing one and necessitate the maintenance of a small 
fleet of motor boats. The drainage of this salt marsh offers no 
peculiar difficulties. The beach sand encountered in many places 
only ‘a few inches below the surface, the hydraulic fills at Long 
Beach and elsewhere, depressions along the barrier beaches and, 
above all, the hay cutters on the mainland areas, cause a certain 
amount of trouble, but none of it of a very serious nature. It is 
interesting to note that taken acre by acre the island areas are, 
in many cases, the source of heavier breeding than is found on 
the mainland marshes. The explanation is that although an 
appreciable proportion of the islands are tidal and do not breed, 
the remainder are set well above the daily high tides and contain 
innumerable bald areas and salt holes. 

The standard 10 by 30-inch main ditch and an 8 by 20-inch 
spur ditch, which is now becoming the standard size for tapping 
salt holes, are used to drain both island and mainland areas. The 
plan of ditching followed has no unusual features. It is neither 
the parallel system with its large proportion of non-circulating 
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or poorly-circulating ditches, nor the much advertised checker- 
board system with its waste of footage eating up in increased 
cost of installation, of casual maintenance and of patrol, much, 
if not all, of what it is claimed to save. The Nassau County plan 
is based on a common-sense application of the basic principles of 
salt-marsh drainage to the conditions disclosed by a study of each 
area. Whenever necessary, but only to the extent necessary, 
cross ditches are installed to facilitate circulation and to provide 
adequate drainage. 

Beginning at the New York City line and extending east, 
Nassau County has installed to date some three and one-half 
million feet of ditching. With the five million feet installed by 
the City of New York in Jamaica Bay, this makes a continuous 
strip of drained marsh from Coney Island to the village of Free- 
port. During the coming season a maximum of one million 
additional feet will be cut. At the conclusion of the 1918 work, 
Nassau County will therefore have drained over 70 per cent of 
its south-shore marsh, sufficient to give a considerable measure 
of relief to the western and central portions of the county. As 
the few hundred acres of salt marsh scattered along the north 
shore have been drained, we feel that the control of the salt- 
marsh mosquito is almost within reach. 

Our upland problem is an extensive one. It covers some 
three hundred square miles of territory containing over ninety 
distinct municipalities and a great number of natural breeding 
places, some of them offering considerable difficulties from an 
engineering standpoint. No attempt is being made at the pres- 
ent time to control all types of mosquitoes. The malarial prob- 
lem of the north shore is receiving primary attention. In four 
communities from which reports were received the number of 
cases of malaria up to 1915 reached an annual total of 475. In 
I916 these same communities reported 56 cases, and in IQI7, 
47 cases. While a certain percentage of this astonishing reduc- 
tion can undoubtedly be attributed to more careful diagnoses 
and the making of blood tests, it nevertheless shows the efficacy 
of the measures adopted to combat the disease. Plans have been 
laid to extend the work over the entire county and to include 
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such steps looking toward the elimination of Culex pipiens, 
Aedes sylvestris and other less important species as our appro- 
priation will permit. As our salt-marsh work progresses and 

lore money becomes available for fresh-water work, the entire 
county will be included in an intensive campaign, and in a few 
years we expect to sound the knell of the mosquito of every 
stripe within the confines of the county. 


PRESIDENT BRINKERHOFF—Gentlemen, you have heard the 
excellent paper of Mr. Becker. Are there any remarks or any 
questions regarding it? 


Dr. WiLLiAmM F,. DarNALL—I would like to ask Mr. Becker 
a geographical question. Just how much does Nassau County 
include, all of Long Island or the central portions of it? 


Mr. BEcKER—Nassau County includes the central portion cf 
- Long Island, extending north and south from the Sound to the 
Atlantic. 


PRESIDENT BRINKERHOFF—Are there any further questions 
or remarks? If not we will proceed to the next paper, “Prog- 
ress in Mosquito Control in Greater New York,” by Eugene 
Winship, Assistant Sanitary Engineer for the Department of 
Health of the City of Greater New York. 

I might take this minute we have to spare to thank the Execu- 
tive Committee and officers for their loyalty to me during the 
past year, as my term expires with this meeting. It is certainly 
a pleasure to preside over and be at the head of an organization 
such as this, which we believe is the only one of its character in 
this country. The meetings we have had of the Executive Com- 
mittee have been very pleasing, and this session has been a very 
pleasing one to me, with a much larger attendance than I had 
any idea there would be. : 
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Progress in Mosquito Control in Greater New York 


BY EUGENE WINSHIP, SANITARY ENGINEER, DEPARTMENT OF 
HEALTH, NEW YORK CITY 


I am very glad that I have another opportunity to be with 
you and tell you of another year of splendid achievement in 
mosquito-extermination work in Greater New York, despite 
conditions in many respects far from favorable. 

In addition to a very wet spring which was most favorable to 
mosquito growth, over three hundred water-pumping stations 
in Greater New York were shut down, and, as a consequence, 
swamps appeared where there had been none for many years 
before. This condition would doubtless have been a source of 
worry had I not reflected that the splendidly thorough work on 
the Jamaica Bay marshes during 1916 would have so reduced 
the number of mosquitoes in Queens and Brooklyn that the new 
lot from this cause would scarcely be noticed before I could 
complete the work in Brooklyn and Queens. 

Early in January the work on the four-million-foot contract 
for Queens and Brooklyn was completed, and on March 19 the 
contract for an additional million feet, which had been let in 
December, 1916, was started. This contract was supplementary 
to the first and enabled me to take care of the conditions caused 
by the rainy season and the closing down of the water stations. 

As I now look back to what, at the time, seemed likely to be 
a source of trouble, I am heartily glad that it happened just 
when it did, for, fortunately, I was then best prepared to meet 
it. As a consequence, I am now satisfied that conditions can 
never be worse than they were last spring. Certain areas which 
were not thought of as needing drainage are now thoroughly 
taken care of, and no matter what happens, in the way of in- 
clement weather, a mosquito nuisance will not occur. 

During this year, as last, I steadfastly adhered to my motto 
“thorough,” and I am a firm believer that in that word lies the 
secret of success in mosquito-extermination work. Not how 
much, but how well, is what I ask my assistants in regard to the 
work done. I can easily determine whether there has been loaf- 
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ing on the job or not, but too often slighted work is only dis- 
covered by the appearance of a nuisance which is sometimes 
difficult to correct immediately, and infinitely harder to ex- 
plain to the afflicted populace, and besides this, the memory 
thereof lingers long in the minds of those stung. It is true of 
mosquito work as of any other, the good accomplished is soon 
fergotten, the mistakes and failures ever remembered. 

I want to state most emphatically that I am wholly out of 
sympathy with the idea of mosquito control. I believe with all 
my heart, mind and strength, from my toes to my hair, every 
pulsation of my heart proclaims my absolute uncompromising 
belief in the entire extermination, complete annihilation of the 
salt-marsh mosquito. I can accept nothing less, and I plan for 
and work for that end 365 days in the year with every particle 
of energy that I possess. 

There is nothing mysterious about mosquito-extermination 
work. It is not difficult to accomplish. ‘There is no secret about 
it whatsoever. Had there been, I would have had a patent on it 
long ago. All that is necessary is common sense, experience, 
knowledge of conditions, a thorough belief in its possibilities, 
a martyr spirit and hard work. 

The best and only textbook that I know of is the marsh itself. 
A successful mosquito exterminator must learn to know the feel 
of the marsh. He must be able to judge its seepage possibilities, 
its probable ‘solidification after drainage, and, as every marsh 
differs from another, this can be learned only by experience and 
the possession of the other qualifications previously mentioned. 

Mosquito-elimination work ought not to be confounded with 
reclamation work. It is true that reclamation work will also 
eliminate mosquitoes if thoroughly done, but as such work for 
most communities is prohibitively expensive. and a semi-recla- 
mation job is worse than useless, being neither fish, flesh nor 
fowl, nor good red herring, I am not in favor of wasting money 
on it. 

I am thoroughly convinced after 17 years in this work that 
the cheapest and most practical method of getting rid of mos- 
quitoes is by a properly-constructed ditching system. It follows 
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the line of least resistance, requires no mechanical appliances, 
and needs no supplementary oiling when properly done. 

Mosquito ditching ought not to cost on the average more than 
$25 an acre on the worst marshes, including superintendence, 
and on some should be done for considerably less. I am not 
now, nor have I ever been, in favor of emphasizing the cheap- 
ness of the work. Thorough drainage would be remarkably 
cheap at the figure given, but all costs are comparative. One 
man may buy a suit of clothes for $5, another for $100, and 
neither have a bargain, while still another might purchase a 
medium-priced suit which would be of excellent value for him 
and afford a living profit to the merchant. Certainly we cannot 
always expect to get our work done for less than it costs to do it. 
, Lhe laborer is worthy of his hire in*this as in every other work. 
It is difficult to compute the cash value of this work, but it is 
certainly enormous in comparison with its cost. We have all 
been too prone to emphasize the health and comfort features. 
Both, of course, are of the very highest importance, I may even 
say of paramount importance, but so constituted is the average 
man that unless personally suffering from ill health or discom- 
fort, it is hard for him to visualize the latent menace in the mos- 
quito. He has, however, been trained to visualize prospective 
profits, and when you show him highly desirable home sites, save 
for the mosquito nuisance, and tell him that the drainage of the 
salt marsh a mile or two miles or even five miles away will do 
away with that objection, he readily grasps the necessity of 
having it done at once. Unfortunately, it is still true that where 
a man’s treasure is, there his heart is also. 

Assuming that the foregoing statement is a fact, would it not 
be well, gentlemen, when seeking funds with which to do this 
work, to ring the changes on the immense material benefits — 
which will follow increased healthfulness and comfortable sur- 
roundings? Show your legislature, your selectmen, your local 
governing bodies that money so spent is not given away or lost, 
or wasted, but is a very profitable investment, paying larger 
dividends than any other public work in which the citizens’ 
money could be placed. 
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Another thing I desire to warn you of. Do not, under any 
circumstances, or for whatever cause, lead people to expect too 
much too soon. Inform them frankly that you can accomplish 
just so much thorough work with so much money and no more. 
If they are not willing to spend enough to obtain results, do noth- 
ing, for a half-way job hurts the work more than it helps. If 
there are billions of mosquitoes on a given area, and you get rid 
of all but a million, no one knows it, and as soon as they get 
stung they pronounce the work a failure, and are confirmed in 
their opinion that the scheme was foolish. So I repeat, empha- 
size “thorough” all the time; harp on “up-keep,” and don't 
waste money on unessentials. In that way you will, in time, get 
the confidence of the people, and once confidence is won the rest 
will be easy. 

I would urge the organization of a proper patrolling force, 
properly equipped with the tools of their profession, which are 
three in number, namely, a potato hook, a spade and a long- 
handled shovel. Avoid surplus of high-salaried helpers who 
prefer a situation to a job. Superintendence is necessary, but a 
very few good men are more useful than many indifferent ones. 
Allow no oil cans on drained marshes. If properly drained they 
need no oil, and it is not only a waste of money, but it kills the 
fish, which are a positive help in the trenches. 

As to what was accomplished in Greater New York during 
the past year, I will be very brief. On January 15, 1917, the 
4,000,000-foot contract was completed adjacent to Jamaica Bay. 
On March 19, the supplementary contract was started. On Sep- 
tember 19 it was finally completed; 1,050,000 feet of ditching 
was dug on this contract. 

In the meantime, contracts were let and completed at Flush- 
ing, Elmhurst and Corona, where 639,000 feet were dug. A 
drainage canal was provided at Mill Creek 4 feet by 4 feet 
by 1,800 feet. At College Point a contract for 220,000 feet was 
completed, all in the Borough of Queens. Since then, there has 
been let and started but not completed an additional contract for 
100,000 feet at College Point, a new contract for the same num- 
ber of feet at Bayside and Douglaston, Queens, and a contract 
for 750,000 feet in the Bronx. This Bronx contract is in addi- 

7 MOS 
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tion to one for 100,000 feet started late in 1916 and completed 
early in 1917. 

In addition to all this new work, a maintenance force has been 
employed in the boroughs of Queens, Brooklyn and the Bronx. 
This force was employed from May 14 to December 31, 1917, 
and cleaned in these boroughs 6,043,229 feet. Every bit of this 
work included all the contracts, the maintenance, the necessary 
equipment for the maintenance force, such as tools and rubber 
boots, for the years 1916 and 1917, at less than $150,000. 

In the Borough of Richmond the permanent laboring force dug 
102,505 feet of new ditches and cleaned 374,656 feet of old 
ditches. 

The oiling work in New York, strictly confined to inland 
swamps, ponds and pools, required the use of 3,956 gallons, dis- 
' tributed as follows: Richmond, 3,165; Queens, 496; Manhattan, 
29; Brooklyn, 266. In addition to the foregoing, many small 
inland swamps and pools were either drained or filled. 

I ask you to-day to let nothing short of perfection be your 
aim. You may not reach your mark, yet when your work is done 
you will at least have tried and will know that your measure of 
attempt was great and your accomplishment in full accord there- 
with. Infinitely better will it be than if you had with timid soul 
been full content to try for lesser things, pe the carping 
criticism of a skeptical world. 


PRESIDENT BRINKERHOFF—Gentlemen, you have heard tie 
paper of Mr. Winship. We are always glad to have him with 
us. Any questions or remarks? 


Mr. WILFRED A. MANCHEE (Essex County)—I would like to 
ask Mr. Winship what his experience has been in regard to the 
problem of ditch cleaning. 


Mr. WinsHip—We use a patrol system, laid out in sections. 


Mr. MANCHEE—Are you able to state the size of the meadow 
sections? 

Mr. WinsH1p—That is a hard matter. It depends upon the 
men. 


Mr. MANcCHEE—Is there a reasonable day’s work for a man 
to do? 
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Mr. WINsHIP—One man covered from one to three square 
miles a day during this last year. 


PRESIDENT BRINKERHOFF—Any further remarks? 


Mr. Cuarztes B. CHAave (New York)—I would like to ask 
Mr. Winship to give us an idea of how much he figures per acre 
on the average ought to be put in. 


Mr. WinsH1p—It has been my experience, Mr. Chairman and 
gentlemen, that from two hundred to six hundred feet per acre 
should be installed. It will vary according to physical condi- 
tions. 


SEcRETARY HEADLEE—Mr. Chairman, I think it might be well 
to explain our experience in New Jersey on the number of feet 
per acre. The system adopted in Greater New York for drain- 
age of salt marsh, as I understand it, is an arrangement that may 
be designated as a checker-board system. That is, the ditches 
run two ways, cutting the marsh up into relatively small blocks. 
The owners of the marsh would not permit the adoption of such 
a system. We figure that about three hundred lineal feet per 
acre on an average is what is necessary to drain an open salt 
marsh. We understand the advantages of the checkerboard 
system, that with its many outlets it is less easily blocked, but we 
feel that conditions in our state will not permit us to adopt it, 
and we feel that we have met the situation by a more careful and 
continuous patrol. 


PRESIDENT BRINKERHOFF—Any further remarks? If not, we 
will proceed to the next paper, ‘Progress in Mosquito Control in 
Connecticut,” by Dr. W. E. Britton, State Entomologist of Con- 
necticut, New Haven, Connecticut. Dr. Headlee will read this 
paper. 


SECRETARY HEADLEE—I received this morning a letter from 
Dr. Britton as follows, dated January 31: 


I very much regret that the illness of Mrs. Britton prevents me from at- 
tending the meeting. Mr. Walden is also so tied up that he cannot. come. 
With regrets, I am, 

Very truly yours, ; 
(Signed) W. E. Brirton, 
- State Entomologist. 
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Progress in Mosquito Control in Connecticut in 1917 


BY W. E. BRITTON, STATE ENTOMOLOGIST, NEW HAVEN, CONN. 


Two factors operated to curtail the amount of new work in 
Connecticut during 1917: (1) the fact that our country is at 
war has induced numerous economies, and as so many lines of 
work are imperative some of those which seem less so must 
wait, and (2) the proposed change in the policy of the state 
toward mosquito work and the legislation providing for it. 

An important feature of anti-mosquito work in Connecticut 
during 1917 was an amendment to the statutes whereby the state 
takes charge of maintenance as well as new work, and three- 
fourths, or 75 per cent of the cost is collected from the town 
by the state comptroller. The director of the Connecticut Agri- 
cultural Experiment Station is named in the act as the admin- 
istrative officer in charge of this work for the state. The new 
law satisfies the demands of our lawyer friends by providing 
(1) a more adequate notice to property owners and other ob- 
jectors; (2) a more satisfactory provision for appeal; (3) 
an arrangement for assessing benefits and damages; (4) that 
the work shall not be delayed while these matters are being ad- 
justed. The act also provides that work done prior to its pas- 
sage may be maintained if duly approved by the director. None 
of this maintenance work in any town can average more than 
one dollar per acre in one year. The General Assembly appro- 
priated $10,000 as the state’s quota to cover this work for the 
biennial period ending September 30, 1919, one-half, or $5,000, 
being for maintenance and a part of it becoming immediately 
available. As the act was not approved until May 18, 1917, 
some work contemplated was delayed so that it could be done 
under the provisions of the new law. Consequently, it was 
rather late in the season before this maintenance work was taken 
over by the state and the towns had done little or nothing mean- 
time to improve the situation. 

My assistant, Mr. B. H. Walden, was appointed by the di- 
rector as his deputy in charge of mosquito-elimination work. 

First, I will mention the new work which has been accom- 
plished during the year. 
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NEW WORK 


New Haven 


The City of New Haven had previously made an appropria- 
tion of $10,000 for mosquito-elimination work in 1917, to be 
expended through its Board of Health under the old law. The 
Board of Health voted to place the matter entirely in the hands 
of the director of the station. Contracts were let on a footage 
basis for ditching the remaining salt-marsh areas within the limits 
of the city. These marshes, with acreage and footage of ditches 
required, are as follows: 


ese eae, or Harbor Marsh, i.......6...5 0c 0008855 120 acres 44,443 feet 
MUeIGUEMITAG A NMIATSHT,. (sale bb code vicles's cede cdacucceuues 300 acres 167,988 feet 
West River Marsh (Congress Avenue to Chapel 
a Noe oes og die, aco Zialietel cle v she bd'e cade ctedes 130 acres 38,355 feet 
SE SUES, Se lB ac el re 550 acres 250,786 feet 
East Haven 


A small section of marsh near Silver Sands in East Haven 
was given attention, all of the marsh toward the west having 
been ditched in 1912. Here the work was done by means of 
funds raised by the local improvement association. A small and 
congested marsh was drained through an indirect and crooked 
outlet, which had been choked and restricted here and there by 
property owners where it had traversed their land. It seemed 
best to cut a new outlet for some 700 feet in length along the 
highway and on the right of way owned by the town. Additional 
lateral ditches were cut, making in all an equivalent of about 
12,732 feet, relieving about 50 acres of mosquito-breeding marsh. 


Orange 


A local improvement association raised funds by subscription 
for ditching the lower part of Old Field Creek in West Haven, 
and though the contract was let on a footage basis in 1916, the 
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work was not executed until early in 1917. A new tide-gate was — 
built at the outlet of Old Field Creek and the main channel 
cleaned. Some new ditches were cut and old ones cleaned as 
far as Blohm Street, covering about 40 acres. 


Hamden 


A fresh-water malarial breeding area to the extent of nearly 
Ioo acres in Hamden was made mosquito-proof by ditching, 
filling and flooding in 1917, under the direction of the local 
health officer, Dr. George H. Joslin. Most of the expense of 
this work was borne by two corporations, the New Haven 
Water Company and the Winchester Repeating Arms Company. 

Thus it will be seen that altogether about 750 acres have been — 
ditched or otherwise treated during the year to eliminate the 
breeding of mosquitoes. 


MAINTENANCE WORK 


All ditches cut in the vicinity of New Haven in 1912 have 
been maintained each year since, and the city budget now con- 
tains an appropriation for $5,000 for maintenance work in 1918. 

Under the new legislation the ditching work done in 1916 
in Branford, Guilford and Madison has been maintained and 
perfected at a cost of 61.7 cents per acre, including supervision. 

Maintenance of the Fairfield work, 1,250 acres, was assumed 
by the director on July 11. The original ditches were cut and 
kept in good condition since, through the efforts of a local asso- 
ciation. 


PROPOSED NEW WORK 


Except for the town of Westport, all salt-marsh areas are 
now ditched from the New York State line as far east as Bridge- 
port. Plans are now under way, and part of the local money has 
been pledged, to ditch the Westport meadows. This will prob- 
ably be done early in 1918, and is essential inasmuch as a state 
aviation park has been established there on the very edge of one 
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of the salt marshes where mosquitoes breed in abundance. The 
entire town contains only about 330 acres of salt marsh, so it 
ought not to be difficult to raise the money to ditch this com- 
paratively small area. 

Were conditions normal we might expect considerable new 
work to be done in Connecticut under the provisions of the pres- 
ent law, but on account of the scarcity of labor the many needs 
and demands for money for patriotic, charitable and relief pur- 
poses, unquestionably some of this anti-mosquito work must 
be deferred until after the war is over. 

PRESIDENT BRINKERHOFF—We will proceed to the next paper, 
“Migration as a Factor in Control,” by Dr. Headlee, State Ento- 
mologist. 
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Migration as a Factor in Control 


BY THOMAS J. HEADLEE, PH.D., ENTOMOLOGIST OF THE NEW 
JERSEY AGRICULTURAL EXPERIMENT STATIONS, AND 
STATE ENTOMOLOGIST | 3 


The practical work of mosquito control has gone far enough 
to demonstrate that migrating adults of various species of mos- 
quitoes frequently so complicate the problem of freeing a limited 
area as to render successful work impossible. ‘This fact, when 
taken with the further fact that interest in the practical problem 
of control is growing, would seem to justify an examination of 
the data bearing upon mosquito migration in the hope of finding 
out how to minimize its effects. | 


EVIDENCE OF MOSQUITO FLIGHT 


Howard, Dyar and Knab' have brought together a mass of 
data bearing on the question of mosquito migration. As might 
be expected, there is much evidence of flight without any indica- 
tion of the species concerned, but there is also much where the 
species has been determined. ‘Table 1 will serve to give the facts. 

It thus appears that the far-migrating species are those which 
breed on the salt marshes, that 25 or 30-mile movements are 
common, and that extremes of 60 miles may be reached. 

The writer has traced the salt-marsh species A. cantator and 
A. sollicitans during each of the last five summer seasons and 
has found them penetrating the back country for long distances. 
Twenty-five-mile migrations are common, and 35 to 40-mile mi- 
grations take place when the brood emerging is very large. A. 
cantator has not been observed to cover the distances reached by 
A, sollicitans, but the difference may be due to the cooler weather 
and the smaller broods of the former. 

Russell (see table) has shown a flight of two miles for Anoph- 
eles annulipalpis. ePrince and Orenstein? have cited incon- 


* Howard, L. O., Dyar, H. G., and Knab, Frederick, 1912. The mosquitoes 
of North and Central America and the West Indies, v. 1, p. 339-345, Carnegie 
Inst., Pub. 150. 

* Le Prince, J. A., and Orenstein, A. J., 1916. Mosquito Control in Panama, 
p. 94-114, G. P. Putnam’s Sons, New York. 
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trovertible evidence to show a flight of 6,250 feet by Anopheles 
tarsimaculata and Anopheles albimanus. (The latter is a very 
important carrier of malaria.) 

Headlee* has collected evidence to show the movement of the 
house mosquito (Culex pipiens) from an area of very intense 
breeding to a point fully 2.5 miles away. 


TABLE I 


Data on Mosquito Migration 


LT sh TP 


No. 
Date | Investigator Place Species | of miles 
wo | 
1879 | Mitchell, <a Matagorda Bay, ....| Unknown, probably 
Sal EMEA LG ils canst ers 50-60 
1884 |Hetherington,. | Ship “Gedney,” ..... Unknowihecy eo 27 
1886 |Mitchell, ..... Matagorda Bay, ....| Unknown, probably 
Salt; mianclieraesee 50-60 
1903 |Russell, ...... Ship “Newark,” ....| An. annulipalpis, ...| 2 
1904 |Smith, .......| New Jersey seacoast 
and bay coast, ....|A.  sollicitans, A.| 
CONTATON, Vere er -| 30-40 
moon) (Catter, .......| Gulf of Mexico off 
Wowusiana coast, |). | Salt Marsh, 27s.0.". 15-18 
1908— 
EOIO|Mayer, ....... Diy Lorttigcas. 15... A. niger, Salt Marsh,| 40 
neOO||Young, .......,; ship “Concho,” ..... Unknow, soto gee | 60 


re 


Smith* records that the fresh-water swamp mosquito (Aedes 
sylvestris) may migrate as far as five miles. In the month of 
May, 1917, heavy rainfall flooded a large part of the upper 
Passaic Valley, which contains many thousands of acres of fresh- 
water swamp land. While the waters were still spread over a 
large portion of this swampland, Mr. R. W. Gies and Mr. W. V. 
Becker traversed a large portion of it in a canoe and found very 


*Headlee, Thomas J.. 1917. Some Recent Advances in the Knowledge of 
the Natural History and Control of Mosquitoes. N. J. Agr. Exp. Sta. Bul. 
300. 
| ‘Smith, J. B. 1904. Report on Mosquitoes Occurring in the State of New 

Jersey. N. J. Agr. Exp. Sta. 
8 MOS 
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small larve of the fresh-water swamp mosquito (Aedes sylves- 
tris) everywhere in the quiet water. The water fell with suff- 
cient rapidity to destroy the breeding on the better-drained por- 
tions of the valley, but enough escaped from the undrained 
sections to make trouble in June. 

To the north and west of this valley lay successive ranges 
of low mountains beginning at an elevation of about 400 feet 
and increasing rapidly in height, with gaps leading only to higher 
elevations and sparse population. To the south and east lay two 
ridges of low mountains with an extreme height of a little over 
400 feet, and with deep gaps leading out upon level or rolling 
plains of low elevation and dense population. 

On June 15 a series of daylight collections madq from Newark 
to and across the upper Passaic valley showed the fresh-water 
swamp mosquito in constantly increasing numbers from East 
‘Orange to Hatfield swamp, the nearest piece of swampland in 
this valley, and in rapidly decreasing numbers until the collecting 
ceased on the north shore of the valley. From East Orange to 
Hatfield swamp as the crow flies is about 7 miles, in the course 
of which the two before-mentioned ridges rear their crests. By 
the roadway followed in making the collections the distance was 
about Io miles. 

Beginning on June 20, series of collections were made on all 
sides of the upper Passaic River valley. These collections show 
a rapidly disappearing density to the north and west, a more 
slowly diminishing density to the south and east, and the greatest 
density in the areas facing the gaps which lead from this valley 
to the south and east. 

Inasmuch as the fresh-water swamp mosquito by this date had 
had time to effect its distribution: (1) the low and rapidly de- 
creasing density to the north and west may be taken to indicate 
that movement in that direction was slight; (2) that the more 
slowly decreasing density to the south and east may be taken to 
indicate that the movement in the direction was more pro- 
nounced; (3) that the greater and more slowly decreasing den- 
sity in the areas which face the gaps leading from this valley to 
the south and east may be taken to indicate that the principal 
movement occurred through these gaps. 
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CAUSE OF MOSQUITO FLIGHT 


The cause of mosquito migrations is obscure, but it is safe to 
assume they are in some way related to one or both of the great 
necessities of living matter—persistance of the individual and 
the reproduction of its kind. 

The mosquito emerges, its body wall hardens, its parts be- 
come adjusted, and it flies away in search of food and opportuni- 
ties for reproduction. Usually these desired conditions are found 
nearby. The female alternates between places where food may 
be had and places where eggs may be laid. 

This is the type of movement exhibited by the mosquitoes that 
breed about human habitation (the house mosquito) and the 
underlying causes are very evident. 

When the same species breeds very intensely on a very large 
area, it tends to move from the place of breeding and may cover 
in some cases a distance of 2.5 miles. The movement must be 
made in response to a desire for food, because opportunities for 
reproduction are unlimited. No doubt the specimens that find 
food near the place of birth return to the source for reproduc- 
tion, but those which migrate further for food find breeding 
spots nearer the source of food supply. There is no evidence to 
indicate that this movement of the house mosquito takes place 
rapidly, but the facts in hand point rather to a slow dissemination. 

When dealing with a species that lives in the wilds, such as 
the more important Anopheles (malaria-carrying kinds) the 
movement to secure food may take on a very different character. 
LePrince and Orenstein® have shown that Anopheles albimanus 
and others made their way for a distance of one-half a mile to a 
village, apparently in search of food, and that they or others of 
the same species made a return flight before morning. 

The fresh-water swamp mosquito when bred in small num- 
bers seems to have the same movement as the house mosquito, 
but when produced in enormous numbers, over a large area, may 
cover long distances in its search for food. Under such circum- 


\ 


® Loc. cit. 
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stances it is likely to find breeding places near its food supply 
and probably rarely returns to the place where it was bred. 

A small brood of salt-marsh mosquitoes (A. cantator and A. 
sollicittans) will travel only a short distance for food and return 
to the marsh for laying eggs, but a very large one will throw 
off an immense number of migrants which will fly for long 
distances over territory in which no suitable breeding ground 
exists. Of course, such flights multiply the insects’ chance for 
obtaining food and also in some cases lead to new breeding 
grounds. The fact that most of the migrants exhibit undeveloped 
ovaries does not necessarily mean that breeding cannot take place 
when the new breeding grounds. are reached. 

It seems as if intense breeding over large areas is followed by 
wide distribution of the adults of the house mosquito (Culex 
pipiens), the fresh-water swamp mosquitoes (Aedes sylvestris) 
and the salt-marsh mosquitoes (Aedes cantator and Aedes sollici- 
tans). It is possible that under similar conditions Anopheles 
(some of which carry malaria) would be found to act similarly. 


EXTERNAL FACTORS WHICH INFLUENCE FLIGHT 


Without doubt low temperature reduces, may suspend, or 
even destroy, the activity of the adult mosquito. Excessively 
high temperatures always retard mosquito activity. A warm 
temperature, 80° F., is extremely favorable. 

Light is avoided by most species and some have such an abhor- 
ence of it that they will not become active while it is strong. 

Atmospheric moisture has a very powerful effect upon the 
adult. High percentages are favorable and low percentages 
deadly. Rain itself is decidedly injurious and prevents adult 
mosquito activity. 

Air movements greatly influence mosquito activity. A stiff 
breeze is usually quite sufficient to stop their movements and to 
compel them to cling to shelter. Winds of low velocity (10 
miles an hour or less), of high temperature (about 80° F.) and 
high humidity appear to be the ones that favor long flights. 

The observations of practically all investigators indicate that 
the salt-marsh species in long migrations travel with the wind. 


ee 
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On the other hand, LePrince and Orenstein® found the Ano- 
pheles flying either against the wind or at right angles to it. 
Russell, however, records Anopheles annulipalpis as coming 
aboard ship on a breeze from land. 

The zone of the house mosquitoes described by Headlee did 
not extend in the direction of the favorable winds. The mosqui- 
toes seem to have moved in the direction of dense population. 

The migrations of the fresh-water swamp mosquito extended 
southward and eastward much further than northward or west- 
ward, while the more favorable winds would seem to urge them 
in opposite directions. It is quite possible that the ranges of 
low mountains with which the home of this brood of the swamp 
mosquito was surrounded may have had something to do with 
the direction of migrations, for the openings lay to the south 
and east. To go to the north and west was to encounter a suc- 
cession of ridges, while to migrate southward meant much easier 


going. 
CONCLUSIONS 


The ordinary short flights of all species between food and 
breeding places that serves to keep the species going in localities 
where they are already established are in all probability initiated 
by food and breeding-place odors. That these stimuli may ex- 
cite movements of considerable distances is indicated by the 
studies of LePrince and Orenstein in Panama.‘ 

When, however, we consider the long-distance flights of any 
species, the breeding conditions of which have been carefully 
studied, we find that they arise only where the species concerned 
has bred very intensely over a large area. 

Naturally, under these conditions the food supply would be 
less than normal and the flight might be due to that fact. 

Air currents, so long as they are not too high to prohibit move- 
ment, would seem not to affect in any important way the short 
ordinary flights, but seem to be a determining factor in long- 


* Loc. cit. 
7 Loc. cit. 
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distance movements. Ordinarily the flight in such cases goes 
with the slow-moving warm, damp wind, but modifications in 
direction of flight may be due to mountain ridges and possibly 
other factors not at present recognized. 


BEARING OF THESE FACTS ON THE PROBLEM OF CONTROL 


The facts just set forth show clearly that flights of salt- 
marsh, fresh-water swamp, malarial and house mosquitoes may 
seriously interfere with the project of keeping a specified locality 
free from mosquitoes, and indicate that plans and estimates for 
practical control work must be based on something more than a 
study of the mosquito-breeding places within a specified area— 
must include an analysis of the mosquitoes on the wing through- 
out the said locality for at least one summer season. They show 
further that the practical work of control must be accompanied 
by a thorough knowledge of the adult mosquitoes that are abroad 
in order that the trouble due to local breeding may be distin- 
guished from that arising from invasions, and in order further 
that the sources of the invading pests may be found and elimi- 
nated. 


PRESIDENT BRINKERHOFF—Are there any remarks or discus- 
sion of this paper? 


Mr. Reip Howey (Bergen County )—The paper has been a 
wonderfully interesting one to me, and it leads me to ask the 
question, to what extent, if any, have the Boy Scouts of the state 
been interested in the work of mosquito extermination? 

I feel that if the Experiment Station, through its various 
agencies, could induce the scoutmasters to take up the work of 
these night collections and have a certain number of their scouts 
‘provided with the cyanide bottles, the boys themselves would 
find it of great interest. They might be properly trained by the 
Experiment Station, either directly or through the scoutmasters. 
If no other results grew out of it, at least the small boy would 
talk about it to his parents. 


= SO, ee ee 
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PRESIDENT BRINKERHOFF—Any further remarks? 


Mr. W. V. BECKER (Nassau County, L. I1.)—May I make a 
suggestion in regard to making collections, either night collec- 
tions or daylight collections. My experience is that more satis- 
factory results can be obtained by making collections with a small 
number of picked men, if necessary, supplying them with motor 
transportation, than by making collections with a large number 
of more or less unreliable men—not unreliable in their ordinary 
work, but unreliable for this special kind of work. 


SECRETARY HEADLEE—I think Mr. Becker has expressed the 
idea exactly. These collections cannot be made by just any- 
body. They must be made by men who understand exactly 
what is wanted and who are faithful in the performance of their 
duty. It is much better to have comparatively few picked men 
than to have a large number. 

Relative to the Boy Scouts, Mr. Chairman, I desire to say 
that there have been only sporadic efforts to interest the Boy 
Scouts. I fully agree with Mr. Howell’s idea, that it offers one 
of the best agencies, not for the accomplishment of practical 
mosquito extermination, but for education. The boys are anx- 
ious to do something to-day which they believe to be worth 
while, in which they can learn something. I believe that the 
mosquito commissions, through their executives, would be able 
to interest the Boy Scouts. 


Mr. JamEs Brooxs (Glen Ridge)—Having been a scout- 
master for a number of years, I can say that my experience has 
been that the boys are more useful in locating the breeding places 
than in dealing with the mosquitoes on the wing. 


PRESIDENT BRINKERHOFF—Any further discussion? If not, 
I shall ask Mr. Brooks to make the report of .the Memorial 
Committee. 


Mr. James Brooxs (Glen Ridge)—We have drawn up the 
following resolution for your consideration: 


Whereas, This association represents organized county commissions in 
twelve counties of this state; 

Whereas, There are serious apprehensions on the part of the members of 
this association in annual convention assembled that the extensive and pro- 
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longed exposure of northern troops in southern camps and cantonments to 
malarial infection may result in the reintroduction of the disease in com- 
munities in this state now free therefrom, and in course of time may also 
lead to its spread among the armies of our Allies on the western front; 

And whereas, This association clearly recognizes the supreme importance 
of the reduction of malarial hazard to the national army at home and abroad 
to the lowest possible minimum; 

Be it therefore resolved, That this association respectfully suggests to the 
Surgeon-General of the army the urgent necessity of special protective 
measures in the State of New Jersey to safeguard thoroughly the military 
forces and the industrial workers employed in government work against the 
serious risk of malarial infection, and to that end it pledges its most hearty 
co-operation in whatever manner the service of its members may be desired 
and utilized to the best advantage. 


PRESIDENT BRINKERHOFF—Gentlemen, you have heard the 
report of the committee. What is your pleasure? If there is no 
objection it will be received and a copy of it forwarded. 

We will proceed to the next paper, “The Mosquito Problem of 
the Upper Passaic Valley,” by Mr. James E. Brooks, consulting 
engineer of the Essex County Mosquito Extermination Com- 
mission. : 
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The Mosquito Problem of the Upper Passaic River Valley 


BY JAMES E. BROOKS, M. E., CONSULTING ENGINEER OF THE 
ESSEX COUNTY MOSQUITO EXTERMINATION 
COMMISSION, GLEN RIDGE. 


To most people a mosquito is a mosquito, a fly is a fly, a bee 
is a bee, and one mosquito or fly is like any other mosquito or 
fly. Such is not the case, however. There are many different 
kinds of mosquitoes and flies and bees. Each distinct kind or 
species of mosquito lives in its own way and follows life habits 
distinct from any other kind of mosquito. This is the first lesson 
for the mosquito exterminator. 

In Essex County there may be twenty or more species of 
mosquitoes, but six or seven are all that the mosquito exter- 
minator deals with ordinarily. ‘These are: 

The banded salt-marsh, or sollicitans, 

The brown salt-marsh, or cantator, 

The house mosquito, or pipiens, 

The fresh-water swamp mosquito, or sylvestris, 

The woodland mosquito, or canadensis, 

The malarial mosquitoes, or Anopheles group. 

The first three of these have always been the great problem in 
Essex County, but the summer of 1917 developed a new situa- 
tion. The activities of the mosquito exterminators were so 
successful in fighting the sollicitans, cantator and pipiens that 
these species became insignificant in number when compared 
with the fresh-water swamp mosquitoes, or sylvestris. 

Early in May, 1917, Mr. Gies, of Union County, Mr. Becker, 
of Essex County, and Mr. Young, of Passaic County, made an 
inspection of the Passaic River from Chatham to Two Bridges. 
At that time the river was still swollen from the spring rains. 
They reported that all the marshes along the river were visited 
and larve collections made at about each mile along the river. 
sylvestris and canadensis larve were found in vast numbers. 

Manifestly, one of the great problems of mosquito elimina- 
tion in Morris and Essex counties is the control of the floods and 
freshets in the Passaic River—or what was once Lake Passaic. 
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The story of Lake Passaic, as the geologists read it, is worth 
telling. Ages ago, North America had a “cold spell” that was 
longer and more severe than that of January, 1918. An enor- 
mous ice cap started in Labrador and came ploughing its way 
over the hills and through the valleys, rushing, grinding and 
carrying earth and rocks with it, and never stopping until it 
reached New Jersey. There are some places that are too hot, 
even for a glacier, and here it died, leaving the foot stone of its 
grave across the state from Perth Amboy to Manunka Chunk. 

Before the ice came the water ran through the Watchung 
Mountain at Paterson and at Short Hills. As the glacier ad- 
vanced it stopped up first the outlet at Paterson and then the gap 
at Short Hills. The water from melting ice and rains filled up 
the basin behind the Watchung Mountain until it overflowed to 
the southwest into the Raritan River. 

Centuries later, as the climate changed and the ice retreated 
past the gap at Short Hills, the water did not find its old outlet, 
the glacier had filled it up with earth and stones, and until the 
outlet by Paterson was uncovered, Lake Passaic increased in 
area. 

With the restoration of the outlet by Little Falls and Paterson, 
Lake Passaic shrank and finally filled up with sediment, leaving 
a winding river through the meadows and swamps. 

However, the spirit of the past is not dead. Lake Passaic 
reappears from time to time for short intervals. ‘Each spring 
reminders come back, and in October, 1903, a great rainfall 
revived it for a few hours and it spread out in its old haunt and 
covered 36 square miles. 

The practical way to be rid of the sylvestris mosquitoes is to 
drain the swamps along the Passaic River. The idea of re- 
claiming these wet lands is not new. 

Some meadow drainage work was done in New Jersey during 
Colonial times, and at the close of the Revolutionary War, on 
December 23, 1783, the New Jersey Legislature passed “An act 
to enable the owners of swamp or meadow ground to drain the 
same.” Another act was substituted for this on November 24, 
1792. Since then, time after time, one act after another has 
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been passed by the Legislature to provide for the drainage or 
reclamation of the wet lands of this state. 

Under the drainage act of 1871 commissioners were appointed 
by the Supreme Court of the state to execute plans prepared by 
the managers of the Geological Survey to drain the meadow 
lands in the Passaic Valley above Little Falls. 

The plans contemplated : 

The lowering of the stone dam at Little Falls 20 inches and 
the installation of gates in the dam to provide an opening 25 
feet wide and 16 feet deep, the said gates to be opened in time 
of freshets. 

The improvement of the channel just above and tow the 
dam to make the openings in the dam effective. 

The cutting of a channel through the rock reefs above the 
dam and the gravel bar in the bed of the river at Two Bridges, 
not less than 200 feet or more than 250 feet wide, and not less 
than 4 feet or more than 51/, feet below the level of the crest of 
the dam when reduced; above the junction of the Pompton and 
Passaic Rivers the channel to be carried up the Passaic River 
to the same depth but only 100 feet wide, to deep water. 

The removal of obstructions between Little Falls and Two 
Bridges. 

The cutting of a channel at Pine Brook 75 feet wide and 5 
feet deep through the Slank Bridge. 

Not until 1889 did the work actually start. For about three 
years it progressed slowly, and then the panic of 1893 struck 
the country. The bonds no longer found a market, the work 
stopped and nothing has been done since then. 

The managers of the New Jersey Geological Survey were 
greatly interested in this project, and in 1894 a committee ap- 
pointed by the managers, assisted by Mr. Vermeule, made a 
special report on the subject. 

The report showed that substantial progress had been made 
and urged the continuance of the work. 

As it stands to-day the gravel bar at Two Bridges is the 
chief. obstruction. From the plans filed in 1871 it appears that 
this bar is about goo feet long. The cross-section of the pro- 
posed channel has already been mentioned. 
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The contract price made in 1889 allowed 46 cents per cubic 
yard for its removal. No doubt this unit price would be higher 
to-day. 

Except for the war, every argument that was valid in 1871 
or 1894 is still good, and many more could be added. 

The mosquito commissions of Morris and Essex counties have 
an interesting problem before them. 

PRESIDENT BRINKERHOFF—Gentlemen, before we close lI 
would like to ask if there is anything that anybody would like 
to bring up. 

Dr. WILLIAM FE. DARNALL (Atlantic City)—Mr. President, 
I would like to nominate for membership in this association the 
Atlantic City Chamber of Commerce. The Atlantic City Cham- 
ber of Commerce is composed of six hundred live, active busi- 
ness men in this community. ; 

PRESIDENT BRINKERHOFF—AIll in favor of electing the At- 
lantic City Chamber of Commerce signify by saying “aye.” It 
is a vote. 

Anything further? If not, a motion to adjourn is in order. 

Mr. WILFRED A. MANCHEE (Essex County)—I would like 
to move a rising vote of thanks and appreciation to the president 
and secretary for their painstaking service during the past year 
for the benefit of the association. 


A Memsrr—lI will second that motion. 


Mr. MANCHEE—A rising vote of thanks to the officers of this 
association. 

(The motion was unanimously carried by a rising vote.) 

PRESIDENT BRINKERHOFF—For myself, gentlemen, I thank 
you. I think Dr. Headlee does, also. If there is no further busi- 
ness, I will entertain a motion to adjourn. 

A MEmBER—I move we adjourn. 

(The motion was seconded.) 

PRESIDENT BRINKERHOFF—It has been moved and seconded 
that we now adjourn. All in favor signify by saying “aye.” It 
is so ordered. 


INDEX OF SPEAKERS 


PAGE 
Nee MPPAPN NUM Seo) uy GaN coy Go ae assed ehehe ei Mele MMe Cc ace wivalels an oat 15 
MEME eC eh Sr NN LON cnr e les boli eal Siem Wong Aare wikuaia bo, eld e aie 00/03) FIT 
eee ROUTER UMS Pn A is yn ate a a elie DAMES take NS ae eke see etal aries 86 
Pearpaeticare spiders el Meld sk) i ees Salone Soa aco ahaha Lek alo noe lala sev evaveltovelandl Oddi ove bree 5 
Seem RN 2 ede ON Ne BE NS Seal ie sig me levine alas cao SO elec e law ar oueeahe 100 
Sete NE MT ils ce acle a k ba neigh a weld aac eel es 73) SO. EMIT 13 
8, CL To ge RSS 2 ec OQ 
ARMA MM ie clef cca Jes sir g's aa c's vieldins osc sa nb. $ coue g ofdlawsece ogee 8 
a ee aeer Mm UEP Nos bec c eubte vialal ele bole sis' e's ow ele Sees eat 24 
irs Wet I lL ee wee elelecleetueeeues 60, 84, 88, 89, 93, 116 
Maire SUNT a ohn 5 ooo, gc VI a Weel c ws diese clea 's bovie-eteis,+ oleic wa Saige esse egies 43 
eee EN, ee cht ele ceta cd weu a abc died av cuvtiecee casas 48, 86, 87, 89 
ee a sioe's ead dia cates buleeeelcen's 23.33, TA TO) OO 
eC te OE kek oo e eee alew ewes 1310420, 32072) .S2. 63, 60, GO, 104, 1 un 
SiS MeU SRP OM ISM Ole yes 8 gtd lg ie, 8 oe. gia. erelaieic wigiellese's b beelee Suseee oclea ps 61 
JS BPEL TEC oho GI A gS ga a ano 87, 89, 119 
CELE DES | yo TEA DET ge > a 29, 32 
ae nm AY MR ST eG. ie haley a loco She eres on wie a eleee os 16, 17, 98, 116 
eae MMI MeN a ns eh ies Gale LIA Ue scab ein dle th aide eae Db wide 14 
MRM PR eee ur le BULA plea eels duals tle elewis Gnisle advice’ 30 
re I Ne Re ey ee oa ee os aati ae bie Sra tou 27 
Sean ReMi eee ARV ORL cs. 5 chal diailetaieiduei'S y diulalerauate godidi nie oe aeelens 18, 21, 87 
Na Rom i ae Ml. 4. Sake cules enw ole caus ro tidels b eee weakens 80 
early it FRR Raa ee i Sols og os islet onsen aliaiagd avare Gane 22.23), 87 
RPM ee Cen in tee Ce. hats waka widioetese diet wualo coe 10 
NO ire Borer SG AMG) SARA lcs Fe aR I Rn PUP OR 7 
Ue SLELUISS 1B") crete cet GRA ANAR US SPE = OR MO RE CE Neo 94, 98, 99 
OD a TB 2g SER RRO Rs a a RP 35 


(117) 


2 
wy 
j 
Z 
| 
i 
a 


. : 
Pe | : “ - 
e 3 2 3 | 
Ke C1 ae 
: Z : 2 2 
; ng ; | 
oe S = : Gi ee a 
Mee ee Bicot ta Be a 
a: wae ee ar ie 
“ee a 3 ete a | : i 
a3 a a < = : : We 
z Cesk as ee et : | 
\ O = Nn a5 at S 7 
fee | |. 
| ee 3 fe 
rd : ne ae 
NX I ; ae f 3 
oT ae 
: : a 


PROCEEDINGS 


SIXTH ANNUAL MEETING 


OF THE 


New Jersey 
Mosquito Extermination 


Association 
HELD AT THE 


CHALFONTE HOTEL, ATLANTIC CITY, N. J. 


FEBRUARY 6 AND 7, 1919 


NEW BRUNSWICK, N. J. 


J. HEIDINGSFELD CoO., PRINTERS 


1919 


Sixth Annual Meeting of the New Jersey Mosquito 
Extermination Association 


The Chalfonte Hotel, Atlantic City, N. J. 
February 6th and 7th, 19/9 


OFFICERS 
Rosert F. ENcie, President..... .. OE arabe wie. RiGES GA sate er Beach Haven 
WALTER R. Hupson, First Vice-President... 3:50 ...20 ee Paterson 
A... J. Rwer, Second Vice-President... 3 .cc.. 0... ee Hammonton 
Tuomas J. HEADLEE, PH.D., Secretary-Treasurer............ New Brunswick 


Members of the Executive Committee—The above officers, ex-officio; 
Jos—EPpH Camp, Pierces; Uric DAHLGREN, PH.D., Princeton; Raitpn H. 
Hunt, M.D., East Orange; WILLIAM C. WILLIAMS, Rutherford; WILLIAM 
Epcar Darna Lt, M.D., Atlantic City; H. H. BrinKeruorr, M.D., Jersey City. 


Chairman of Committee on Arrangements—WILLIAM EDGAR DARNALL, 
M.D., Atlantic City. 


SOT IY a AE 


f fRopn he | jf 
“SHAN f ‘ 
= ons th ere 


CONTENTS 


PAGE 
Preewesecsion, Uhursday evening, February G.0..0..........22.2-4.0:. 5 
Mosquito Control about Cantonments and Shipyards. By Joseph A. Le- 

I imeamOr of uplic wklealth: Service. oon uses socks sie eee 7 
Pacemdesession, Priday Morning, February 7:....21..-..-5...50-s00--- urale, 
Symposium on Mosquito Control. Contributions from the Commission 

of each County actively engaged, covering the following points: (1) 

state of work at the beginning of the present season; (2) the work 

accomplished this year; (3) particular difficulties met and overcome; 

(4) cost of this year’s operations; (5) results of the present year’s 

work and the attitude of the people toward it; (6) plans for future 

Nig NP er A Soh Be hee OM a ean aig cag he bed elie auaenr as Mhevastoreves als 19 
Hudson County. By William Delaney, Superintendent, Jersey City...... 19 
Bergen County. By E. B. Walden, Commissioner, Hackensack........... 25 
Passaic County.. By David Young, Chief Inspector, Paterson............ 28 
Morris County. By C. Franklin Wilson, Commissioner, Morristown...... Sil 
Essex County. By Edward Wi. Jackson, Commissioner, Newark....... Babes 5 
Union County. By Russell W. Gies, Superintendent, Elizabeth......... 535 

- Middlesex County. By Lawrence W. Schenck, Superintendent, New 
ene ler ne ean, Wore oe stale iy aged alain Seale eek ae on 
Miencen «oun. By Ulric Dahlgren, Ph.D., Princeton..............-.+0% 40 
Atlantic County. By A. J. Rider, Commissioner, Hammonton........... 41 
Monmouth County. By Harry G. VanNote, Superintendent, Oakhurst... 44 
Ocean County. By C. H. Cranmer, Commissioner, Manahawkin........ 47 
Cape May County. By William Porter, Commissioner, Cape May City.. 51 

Summary of the Symposium on Mosquito Control. By Thomas J. Head- 

lee, Ph.D., Entomologist of the N. J. State Agricultural Experiment 

eee NGI at Eat AIS WVICK acs oc, Gels wales ave wlolgels Acinic whee stu cldeajselye 54 
Penigmsession, riday aiternoon, February 7...)...0..5.... 2.05 eees eens 56 
Mosquito Eradication in Southeastern Pennsylvania. By Dr. Frank 

Royer, formerly Acting Director of the Pennsylvania Department 

of Health; C. A. Emerson, Jr., Chief Engineer, Pennsylvania Depart- 

ment of Health; William V. Becker. Mosquito Eradication Engineer, 

emisyiania, Wepartment of Health... ...0.s0 0... 060s ee ke Caclse 56 
The Joint Project for Mosquito Control Work in Camden and Glou- 

cester County, Undertaken to Protect the War Workers at the New 

York Shipyards, the Pennsylvania and New Jersey Shipyards and 

Camden Forge. By George J. H. Cushing, Beach Haven........... 65 
Mosquito Control Problem on the New Jersey Sidé of the Delaware 

River from Pennsgrove to Gloucester. By Mitchel Carroll, Ph.D., 

Assistant Entomologist of the New Jersey State Agricultural Ex- 

Presi ENED SUARIO MM eR ety fe cil Mialscian soles «evs astialy odelaeioen als. cisiecdial ens 69 


PAGE 


Mosquito Control in Military Camps. By Russell W. Gies, Captain in 


the Sanitary Corps of the U.S. Army? ..%....... 2) .)s9eeeee 17 
Mosquito Control in- Army Camps. By Jesse B. Leslie, Captain in the 
Sanitary Corps’of the U.-S.. Army....)..-.0.....9 a ee 79 


The Mosquito War. By Elizabeth Culbert, Atlantic City High School.. 82 
Recent Advances in the Knowledge of the Problem of Malaria Control. 
By Dr. Frederick Hoffman. Third Vice-President of the Prudential 
Insurance Company. 2. 0. ose. sje vies esc acs Bicls «4 ocals ieee nr 86 
Plans for Protecting War Workers at the Atlantic Loading Company’s 
Plant at Amatol and the Bethlehem Steel Company’s Plant at Mays 
Landing. By Frederick A. Reiley, Superintendent Atlantic County 


Mosquito. Extermination Commission. ............. +. .22 eee 91 
Business Session, Friday Afternoon, February 7......2.)03 99070 eee 98 
Report of the President, Robert F, Engle... 5. 2... 7... |e 98 
Report of the Secretary, Thomas J. Headlee........ 3) 32.2 eee 98 
Report of the Treasurer, Thomas J..Headlee... 2. -> 27 101 
Report of the Publicity Committee....5.... 7...) ... -Gs cae 1035 
Report of the Executive Committee. .....0.........u.. ee 105 
Report of the Nominating Committee.::..:...... J). 7-225: eee 106 
Fourth Session, Friday Evening. Februaty 7.3... .. 1-2. dese ee 116 


The Problem of Finishing the Mosquito Drainage of the New Jersey 
Salt Marsh. The Work Involved. Its Approximate Cost and Main- 
tenance. By Thomas J. Headlee, Ph.D., Entomologist of the N. J. 


Agricultural Experiment .Station. .... ds... cso su She eee een 116 
The Attitude and the Part of the New Jersey State Mosquito Exter- 
mination.Association.. By Robert F.. Engle, President.22e3.22 200" 120 
The Attitude and the Part of the New Jersey Agricultural Experiment 
Station. By Jacob: G!) Lipman, Ph. D., Director...) aes 125 
The Attitude and the Part of the Department of Conservation and De- 
velopment.. By Alfred Gaskill, Director»... 5.2..250 eee 130 


The Attitude and the Part of the Department of Charities and Correc- 
tions. By Burdette J. Lewis, Commissioner of Charities and Cor- 
TECELONIS sc cscu’e ba che be eee oe bub toe: o bisverele ele ola Gon, 6 aicey sees nena 133 

The Attitude and the Part of the Chambers of Commerce and the Boards 
of Trade. By S. P. Leeds, President of the Atlantic City Chamber 
Of COMmMIMETCE Heostuonan uso ma eerie opera oes ae Loa ge 134 

The Attitude and the Part of the State Relative to the Completion of 
the Drainage of the Salt Marshes. By Newton A, K. Bugbee, State 
Comptroller’ (.).4.5 5 2h 5 eee eRe En a eee 136 

Mosquito Extermination Commissions of New Jersey.................-- 143 


PROCEEDINGS 
OF THE 
Sixth Annual Meeting 
OF THE 
New Jersey Mosquito Extermination Association 
HELD AT 


The Chalfonte Hotel, Atlantic City, N. J., February 6 and 7, 1919. 


Miko SESSION, THURSDAY EVENING, FEBRUARY 6 


(The meeting was called to order at 8:18 Pp. m., by President 
Engle. ) 


PRESIDENT ENGLE: Gentlemen, it gives me the greatest pleasure 
imaginable to welcome this large gathering of members of the as- 
sociation and their friends to the Sixth Annual Convention of the 
New Jersey Mosquito Extermination Association. It is a great 
gratification to those of us who have been connected with the in- 
stitution for some time to see and feel the interest growing as is 
manifested by your presence here tonight. 

We shall learn during the sessions a great deal about mosquitoes 
and their extermination and the troubles we have, both with the 
extermination of mosquitoes and the organization of public senti- 
ment in favor of it. We shall learn a great deal about how the war 
workers were protected at the different camps and plants, so that 
their efficiency was greatly increased. 

It is interesting to note that when a man is turned loose for pur- 
poses of destruction all minds concentrate on his welfare, so as 
to make him a more efficient, instrument of destruction. But it 
takes a great deal longer for the average mind to concentrate on 
developing a man for the peaceful pursuits of life. There is no 
more real reason, when you come down to it, why a person who 
wants to till the soil or live in peace and quietness in his home 
should be pestered by mosquitoes, than the man who fights, loads 
shells, or builds ships. 

5 


6 N. J. Mosquito EXTERMINATION ASSOCIATION 


Somebody said tonight in the hotel, “You will have everybody 
scratching in this hotel tonight.” I said, ‘That is just what we 
are here for.” If we can get everybody scratching in this hotel 
tonight and they can get all their friends scratching, pretty soon 
there will be no occasion to scratch, for there will be no mosquitoes ; 
and that is just exactly what we are here for. 

The first evening will be spent in listening to a description of 
“Mosquito Control about Cantonments and Shipyards.” We hoped 
to have Dr. Blue with us tonight, the Surgeon General of the United 
States Public Health Service, but he is a man very much in demand, 
and we cannot always get him when we want him. He has, however, 
sent a very efficient substitute, a gentleman connected with his De- 
partment, who, he says, will tell the story just as well as he can 
tell it—Mr..LePrince, who will address you. Mr. LePrince had 
charge of mosquito work under General Gorgas at Havana, and 
later in Panama, and to him, to a very considerable extent, belongs 
the credit for the most excellent and efficient work done at those 
points. During the war he served the U. S. Public Health Ser- 
vice as agent in charge of the mosquito work about camps, munition 
depots and plants, and shipyards. He brings to us tonight the 
most complete information along these Jines that is to be found 
in the United States today. The association is indeed fortunate 
in having the opportunity to hear Mr. LePrince. 


a a ree 
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Mosquito Control About Cantonments and Shipyards 


BY J. A. LE PRINCE, SENIOR SANITARY ENGINEER, UNITED 
SLATES PUBLIC HEALTH SERVICE: 


Mr. CHAIRMAN, LADIES AND GENTLEMEN: When military carton- 
ments were being established during 1917 and 1918 it was realized 
that it would be insufficient to protect the health of soldiers, sailors 
and skilled laborers only within the boundary lines of cantonment 
or industrial plants, as previous history of sanitation indicates 
that disease is contracted in municipal and rural areas lacking 
proper sanitation more frequently than in naval and military res- 
ervations having proper facilities for medical and sanitary con- 
trol. The records of Medical and Sanitary Officers show this to be 
particularly true of malaria. 

As the records of our camps during the Civil aed Spanish- 
Amilerican wars indicated that large numbers of enlisted men were 
rendered unfit for service after contracting malaria, it was deemed 
essential to institute malaria campaigns at locations near military 
cantonments, naval reservations, aviation camps, munition plants, 
ship construction yards and other important war industries. It was 
realized that the introduction of large forces of labor from malaria 
infested regions would produce new conditions at and near can- 
tonment towns that would make extra precautionary measures 
essential; also that special attention must be devoted to all places 
where war industry employees, as well as Army and Navy men, 
congregate or remain after sundown in potential malaria districts. 
There were strong indications of a future shortage of both skilled 
and unskilled labor, and it was evident that unless precautions were 
taken to protect these men at their homes, the labor situation would 
become more serious. There was little danger of malaria being 
contracted within the cantonment reservations, as the sanitary corps 
of our Army were prepared to care for these areas, but as the 
laborers and many enlisted men were likely to be in the canton- 
ment town and its suburbs after dark the protective measures were 
necessary for both. The important problem then was to do thorough 
work rapidly in all localities where naval, army and war industry 
employees were present in numbers after sundown in potential 
malaria districts—as well as to prevent mosquitoes flying into the 
reservations. 
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It was not known in advance how many camps were to be es- 
tablished, when or where they were to be located, nor what force 
of trained engineers, foremen and labor would be needed, but it 
was very apparent that as soon as each camp site was approved, 
mosquito control measures and drainage operations should be ex- 
pedited in order to head off malaria transmission in that locality. 
The shortage of efficient labor and necessity of obtaining funds 
that could be applied immediately were very important items. In 
some cases it was an extremely difficult and slow process to con- 
vince the local authorities of the urgent necessity of appropriating 
necessary funds immediately and valuable time was lost, but as a 
whole, the support given by the town and county authorities of the 
Southern States has been very encouraging. It is gratifying to note 
the strong and immediate financial support given to protection of 
health of our enlisted men by the Chamber of Commerce of Little 
Rock and all cantonment towns in Mississippi. The mayor and city 
authorities of Jackson, Mississippi, decided to institute a malaria 
campaign whether their proposed camp site was acccpted or not, 
and have carried on an active and efficient campaign that is a credit 
to that town and the state. 

The malaria and sanitary control measures instituted along the 
Mississippi Gulf Coast from Biloxi to Pass Christian, and the solid 
financial support given by the local and county authorities there, has 
rapidly made that area practically free from malaria transmission, 
and the local advantages of that residential area will soon be more 
apparent to the public:at large. It is now the longest known area 
of our southern’ seacoast practically free of the malaria convey- 
ing mosquito and without doubt this far sighted progressive and 
patriotic policy will soon pay well as a financial investment as it has 
done in many instances elsewhere. i: 


LocaL DRAINAGE PROBLEMS, ETC. 


In the: environment of some cantonments and war industry 
towns, the drainage problems have been simple, and consisted largely 
of rechanneling existing water courses and pond control. At others, 
large ditches were necessary, and steam shovels were used. In. 
some cases it was found more economical to install ditches by the. 
use of dynamite. 
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Wilmington, N. C., had an unusual problem. Close to and even 
within the town limits were extensive abandoned rice fields sub- 
ject to overflow and generally wet. It was necessary to repair or 
reconstruct dikes and use tidal gates to prevent mosquito breed- 
ing; also a large shallow lake with about six miles of shoreline is 
within flight range of both shipyards. 

Chattanooga, Tenn., eliminated some former anopheles breeding 
areas by draining ponds to holes dug in limestone formation where 
the water was absorbed; also the mosquito breeding in the large 
spring and lake near Camp Oglethorpe was controlled by using a 
subaqueous ‘saw to remove the aquatic vegetation that furnished 
protection for Anopheles larve. 

At Nashville, Tenn., the stream beds are largely composed of 
limestone. Where such formation can be economically channeled 
the cross section of the drainage courses can be largely reduced 
and oil spraying made less expensive. Where the limestone is hard 
it is less costly to clear the stream beds of obstructions and rely 
on oiling for control. 

Near Macon, Ga., were six lakes and a large heavily wooded 
swampy area with a soft silt bottom. Its feeder stream was diverted 
to the Ocamulgee River by means of a steam-shovel-dug ditch. 
Ditches were extended into the main swamp which was several miles 
long and had but little grade. After deepening these ditches to a 
certain point the pressure of the banks would cause the bottom of 
the ditch to raise. Saplings were used and laid parallel to the 
banks as a ditch lining or wall to support the banks, stakes were 
driven to hold saplings in place and then were fastened back to 
living stumps or trees close to the ditch. Later, as the ditch banks 
dried, it was deepened. The banks became solid and the bottom 
held to grade. As the silt and mud in this swamp area were too 
soft to dig to advantage a large part of the ditching was done by 
dynamite. Several weeks after the swamp was drained its bottom 
became very hard. In installing some of the ditches the semi-liquid 
mud was so soft it could be bailed out. 


The problem near the aviation field at Millington, Tenn., was 
the removal of drift in several miles of a deep creek bed with low 
grade. Many of the collections. of drift and log jams were six 
to twelve feet high, 50,100, or more, feet long, and contained fallen 
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trees and logs three feet or more in diameter. It was expensive, 
slow and tedious work. 

Near the town of Americus, Ga., Muckalee Creek had to have 
its center line straightened and years of collection of fallen trees 
and logs removed in order to keep water off the flat lands ad- 
jacent to its banks. During operations a cyclone travelled. up the 
creek bed and increased existing troubles. 

Surrounding the cantonment at Jacksonville, Fla., is a sandy 
formation that will stand only on a very flat slope. The ditching 
there was made difficult by the presence of the roots of a palm 
plant which are as thick as one’s arm and from which radiate smaller 
roots located close together, that make the removal of the main 
root expensive. A large part of the ditching work there was done 
by dynamite. Also in that locality a branch of the St. John River 
contains much tightly packed water hyacinth which had to be 
removed. 

In the environment of Montgomery, Ala., a large part of the 
ditching was accomplished by means of a ditching plough drawn 
by two mules—mile after mile of ditch was thus installed at a 
cost of about fifty-five ($55.00) dollars per mile. The topography is 
fairly flat and soil suitable for this means of ditching. Also some 
ponds and wet places were drained to a porous gravel substratum. 
The vertical drain holes were kept from silting up by means of 
screen entry boxes. 

Surrounding the cantonment at Hattiesburg, Miss., are sandy 
hills, but in the ravines are narrow areas Of wet silt-like formation 
six to ten feet deep, penetrated by heavy masses of large roots. It 
was found too slow and expensive to excavate ditches by hand 
work in such places, but drainage was accomplished by blasting 
center ditches and installing side seepage ditches where necessary. 

In the Gulfport, Miss., area are a series of hollows parallel to 
the Gulf shore line. In some places nine such parallel water-hold- 
ing depressions occur within one mile of the shore line. Most of 
the swamps contain a heavy root growth and have but litle grade, 
so wide bottom ditches have to be used, as the ditches are long and 
the possible permanent outlets few in number. 

At some of the areas in Texas mosquito breeding is confined to 
storm water ravines which contain many pot holes. This is the - 
only source of water supply for the cattle in many instances. The 
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reduction of the number of holes and deepening the remaining ones 
to prevent their rapid drying, was one method of control. 

Near Camp Pike, Arkansas, some of the stream beds contain 
large boulders which made draining of the streams expensive. At 
the aviation field in Arkansas, as well as at Lake Charles, La., rice 
fields, which are probably the most prolific sources of Anopheles, 
were located within flight range of the cantonments. | 

At most of the camps construction work was in progress or troops 
present when malaria work was started, so to a large extent tem- 
porary measures were used at first, and permanent work done 
as rapidly and more or less thoroughly as conditions would allow, 
in order to get as much quick relief as possible. This work was ac- 
companied or followed by complete drainage of areas within flight 
range of districts to be protected. 

As in the environment of the Hog Island Shipyard, many acres 
of cattail growth had to be cut down and kept under oil control 
until the ditching systems were established—in order to get.an im- 
mediate mosquito control. So it was elsewhere. 

Excellent results were accomplished by the Army Sanitary Corps 
within the military reservations. Most cordial relations existed 
between officers of that corps (whose duty it was to prevent mos- 
quito production within the military cantonment) and the officers 
of the United States Public Health Service, who directed similar 
measures in a strip of land one mile wide surrounding each can- 
tonment, in the cantonment town and in an area about a mile wide 
surrounding the town. In addition, it was frequently necessary to 
undertake similar control operations at distant amusement parks 
and additional areas where enlisted men and war industry em- 
ployees congregated. 


REsutts ACCOMPLISHED. 


It was not possible to get rid of all Anopheles immediately, as 
camps were established in rapid succession in widely separated 
areas from New Jersey to Texas, and Memphis, Tenn., to Jack- 
sonville, Fla. Successful malaria control work was carried out in 
forty-three separate areas in fifteen states. In addition to the can- 
tonment areas themselves, Anopheles control has been accomplished 
in a total area of over 1200 square miles. Where cantonments 
have been located in notoriously malaria sections very little malaria 
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has been contracted by enlisted men—and the malaria sick rate 
among enlisted men in camp has been very much lower than if they 
had stayed at home. The Commanding Medical Officers at the 
cantonments report mosquitos as being scarce at nearly all the camps 
and Anopheles seldom seen, except at two of the aviation camps 
near rice field areas. When the Army and Navy cantonment sick 
rate figures are published, it will undoubtedly be shown that due to 
proper mosquito control measures practically very little, and in 
many instances, no malaria has been contracted at camps located 
in regions noted for malaria. 

At some of the extra cantonment areas this work has now been 
going on for two seasons, and many prominent local physicians 
have informed me that there has been a remarkable reduction in the 
malaria sick rate of the civil population in and near their canton- 
ment town. This demonstration work, distributed over a wide area, 
has protected a civil population of about 1,750,000, an average con- 
stantly changing military and naval population of 800,000, and 
should lead to a better and more extended general campaign. Drain- 
age and mosquito control work has been accomplished in and near 
the following cantonment cities, towns and villages: 


Alabama—Sheffeld, Tuscumbia, Florence, Anniston, Montgomery. 

Arkansas—Little Rock, Loanoke. 

Florida—Jacksonville. 

Georgia—Mason, Augusa, Atlanta, Columbus, Americus. 

Kentucky—Louisville. 

Louisiana—Lake Charles, Alexandria. 

Mississippi—Jackson, Biloxi, Gulfport, Pass Christian, West 
Point, Hattiesburg. 

North Carolina—Charlotte, Raleigh, Fayetteville, Wilmington. 

South Carolina—Columbia, Greenville, Spartanburg, Charleston. 

Tennessee—Memphis, Millington, Nashville, Chattanooga. 

Texas—Dallas, Fort Worth, Houston, San Antonio, Orange. 

Virginia—Newport News, Petersburg, Alexandria, Portsmouth, 
Quantico. 


These towns, as well as the counties in which they are located, 
contributed liberally toward mosquito control measures in order 
to protect our military forces and make camp life pleasant for our 
sailors and soldiers. | 


\ 
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The railroad corporations gave strong support and willingly did 
such drainage work as was requested. The local communities paid 
over one-third of the total cost of the work in addition to large 
sums for other sanitary measures. The cost of drainage, oiling 
supervision, equipment and transportation averaged about one 
dollar and eighty cents per acre of territory controlled. 

The support given by the public of the South and the officials who 
represent them, even in relatively poor districts, sparsely settled, 
and results accomplished there, stand out in strong contrast with 
conditions yet existing in the environment of some of the New 
York camps, where, beyond the military cantonment lines no mos- 
quito control measures were inaugurated. Many of the sentries on 
night duty at our Southern camps have told me they very seldom 
noticed mosquitoes there. The real estate values close to the south 
shore town, near Camp Upton can be doubled by an expenditure 
of about $12 per acre on the brackish marshes nearby, but the 
fact is apparently not yet appreciated by the property owners and 
real estate interests. 

Year after year the people pay for screen installation and repair, 
which cost is not insignificant in these days of high prices, live be- 
hind screens and fail to get the large summer hotel business and 
pleasure of living that will immediately follow the eradication of the 
mosquito now flourishing in the brackish water inlets of the south 
shore of Long Island. If for no other reason than for the com- 
fort of the military forces at Camp Upton and the Aviation forces 
nearby, this work should be started at once and concluded before 
July. 

When the question of protecting the aviators in the Tennessee 
Camps was brought up, the Sanitation Committee of the Chamber 
of Commerce of Memphis immediately got busy and forty thousand 
dollars was made available for mosquito control near the camp, 
22 miles away from the city. Not only that, but an area of one 
hundred square miles in and near the town of Memphis was drain- 
ed and freed of mosquitoes, and a commission appointed by that 
active Chamber of Commerce to see that it is kept free of mos- 
quitoes hereafter. 

Along the Mississippi Gulf coast from Biloxi to Pass Christian, 
there is a strip of land 22 miles long and a mile wide. In this area 
the mosquito drainage project, which was started to protect naval 
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and military forces from nearby camps who enjoyed spending their 
short furloughs there, is almost completed. Moreover the necessary 
funds for the continued maintenance of mosquito control measures 
have already been provided. Jackson—the State Capitol of Miss- 
issippi, which only had a state camp for a short period, instituted 
a mosquito campaign which she has carried on for two years and 
intends to continue indefinitely. It is in the center of an agricul- 
tural district, which has a big possible future when the mosquito 
menace is removed, and the city officials expect their campaign to 
spread out into the county. 

The question of mosquito control at the proposed military camp 
in Arkansas came up two years ago, and the Chamber of Commerce 


of Little Rock voted to spend up to $60,000 if necessary on mosquito © 


control measures. There was a doubt among some medical men as 
to the possibility of satisfactory prevention of malaria at Camp 
Pike. At the end of the first season I asked the Commanding Medi- 
cal Officer how many cases of malaria had been contracted among 
the thousands of men either at the Camp or in the town of Little 
Rock. His answer was brief—‘Not a case.” Little Rock pro- 
vided funds for mosquito control measures for two years, found 
it to pay good returns and will continue. How about Arkansas? 
In addition to the state having provided state funds for Anopheles 
control measures, there are more places where anopheles control 
campaigns or demonstrations are being carried on in Arkansas than 
in any other state of our country. 

approximately half of the cantonment towns of the South have 
planned to continue mosquito control measures, and there are yet 
others to be heard from. Amiong other benefits that the war has 
brought is a tremendous advance in general sanitation in many 


southern towns, and an equally important one in Anopheles and 


malaria control. 

Corporations establishing branch houses, new industries, and 
developing natural resources in some states are fully aware that 
an absence of mosquitos has an important bearing on the avail- 
ability and efficiency of skilled and unskilled labor, as well as on 
the proper development of real estate values. The local Chambers 
of Commerce and the Press now appreciate the other commercial 
advantages that follow mosquito eradication measures. 

In certain instances where the town officials were under the im- 
pression that the expense of a mosquito drainage campaign would 
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be beyond their financial ability, they were astounded to discover 
that the annual cost of screening houses and screen repairs greatly 
exceeded the cost of mosquito elimination. They did not realize the 
fact that it often costs a community, and the citizens of it personally, 
much more to support a mosquito nuisance than to have an absence 
of mosquitoes. 

The president of a large association of cotton mill interests has 
stated that the elimination of mosquitoes near the mill properties 
has paid a higher return on the money expended than any other 
investment that corporation has ever made. 

There are one or two interesting points that I might cover with 
regard to the financial returns from money invested in mosquito 
control work. Some of our early mosquito work was done at 
Havana, following the Spanish-American war. I remember very 
well the suburb of Havana, known as Vedado, which some of you 
may have been to recently. Property values there were say $200 
or $300 a lot, and not much sale in that area. After the drainage 
operations were completed the prices just went impossibly high. 
There is no property there following that work that can be had 
for less than $5,000 a lot. It is just an illustration of the results 
achieved by mosquito work. 

Incidentally with these increased prices the city has got a tre- 
mendous income, and J think I am very conservative when I state 
that Havana is getting back every week far more than her entire 
drainage control scheme cost her originally. She is getting one 
hundred per cent interest on the work that she did. 

The city of Erie, Pennsylvania, had a very interesting problem. 
The health officer there wanted to get rid of mosquitoes. There 
was not as much public interest as there ought to be. But finally, 
as mosquitoes were quite numerous everywhere, the electric rail- 
road company consented to drain their property and the park out 
in the suburbs. That place had been commonly a mosquito infested 
place. As the summer went along the people who went out to the 
park came back with the report that there were no more mosquitoes 
out there at the park, and the crowds began going out until the 
trolleys couldn’t carry them. Then the people became quite angry 
over the fact that they could get rid of the mosquitoes out there at 
the park and did not do so in the city; and in fact the health officer 
had quite a lot of complaints from people in the city because there 
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were mosquitoes in the city. The whole problem came right straight 
back to him again. He wanted their support and got it, but he had 
to go out of town and approach them in a round-about way. 

There is a curious state of affairs down in Louisiana. One of 
your biggest mosquito problems in this state and nearby states 
along the seashore is sollicitans; and yet—and this is not origi- 
nal with me at all—the observation I think originally was probably 
made by Dr. H. R. Carter, who made other observations that every- 
body knows of—in fact, was the source of the eradication of yellow 
fever—but leaving that aside for a minute, I would just like to 
make this statement: The sollicitans, which is so troublesome here, 
stops malaria in Louisiana. It compels the people along the sea- 
shore to screen and reduces the malaria by so doing. JI won’t say 
stops it, but they would not screen except for sollicitans. I do not 
advocate having any sollicitans at all. We ought to get rid of both 
sollicitans and anopheles. The sooner we get rid of them the better. 

PRESIDENT ENGLE: I am sure Mr. LePrince will be to 
answer any questions that anybody will ask of him. 

Mr. Becker: I should like to ask Mr. LePrince a little mote 
particular details in regard to the sub-aqueous saw used and the 
ditching plow. There are other features which are very interesting, 
but those two would be particularly valuable to us. 

Mr. LEPRINCE: I am very sorry, but I do not happen to have 
pictures of those two instruments with me. 

Mr. BecKER: Who makes them? 

Mr. LEPrince: The ditching plow is made by the Maran Ditcher 
Company, of Owensboro, Kentucky, and costs about $60, if I re- 
member correctly. The Martin Ditcher makes a, V ditch. It is 
used quite commonly today in the rice fields for making the levees. 
In any territory with not too much stone and small roots that plow 
very rapidly pays for itself. I am not advertising the plow. I hap- 
pened to see it first in an agricultural exhibit and tried the thing 
out and we saved a lot of money down in Montgomery by its use. 
In fact, we happen to be using eighteen of them at the present time. 

Regarding the sub-aqueous saw: this is a double-bladed saw, I 
might call it a ribbon saw. Now if we took two of the quarter-inch 
engineer’s steel tapes and just cut them so as to make a saw on one 
side and bound the two together, we would have a double-edged 
saw, say about a half inch in width, or a steel ribbon saw; and 
about every four feet along that saw we would put a weight. 


PROCEEDINGS OF SIXTH ANNUAL MEETING © a7; 


That would make the saw have a tendency to lie on the bottom. 
If this were a stream or pond, we will say, full of vegetation, the 
saw will extend up to the bank. . From that point on we tie a 
piece of wood and then have a piece of wood or handle, the same 
on this side, and the men saw this way, one on one side and one 
on the other. If the saw is too long we will have two men on it. 
They just saw right and left. | 

We had a very interesting time in obtaining those saws. Some of 
them turned up I think in six months after they were ordered. But 
we got interested in them going through the cotton mills of the 
south. They have there what they call lickerin wire. It has teeth 
on it, and costs, if 1 remember rightly, about three cents a foot. 
And we took two of those lickerin wires—they are carried by all 
houses which carry cotton mill machinery—and we strapped them 
back to back at every foot, and then about every four feet we 
had an inch pipe slid over, and filled them up with lead. And so 
we made our own saws at about one-tenth of the cost, and we were 
able to make them right away and not wait several months for the 
sawmill people who have this patented. We made our own. They 
turned out very useful. 

PRESIDENT ENGLE:- We are very much pleased to see with us 
tonight Dr. L. O. Howard, of Washington. He stands today, 
without doubt, the foremost authority on mosquitoes. I am sure 
the members of the association would be happy to hear from Dr. 
Howard. 

Dr. L. O. Howarp: I cannot tell New Jersey anything about 
mosquitoes. I came up here to learn, not to tell a single thing: 

I think there must be some people here who do not realize what 
a famous man they have been listening to. His grasp of the subject 
has impressed us all, and he has taught us a great many things. He 
has taught us many other things, for the branch of the service he 
belongs to has been doing some magnificen work. It makes me 
prouder than ever to be a leader under Uncle Sam ee after lis- 
tening to Mr. LePrince. 

But as to Mr. LePrince himself, he looks like a young man, but 
he has been twenty years fighting mosquitoes. When Col. Gorgas 
went to Havana, Mr. LePrince was his right hand man. If there 
had been no LePrince, undoubtedly Col. Gorgas would have got 
somebody else who would have done the work. But no one would 
have done quite as good work as Mr. LePrince. So when he was 
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afterwards back of the much larger project of cleaning up the 
Panama Canal he took Mr. LePrince, and he said that he produced 
such marvelous results that the whole world is wondering today. He 
has written a practical book on mosquitoes. 

His remarks about concentration, and his overlooking facts rela- 
tive to the proportion of the different kinds of mosquitoes, explains 
one little thing that has always been a mystery to me. Just before 
Col. Gorgas and Mr. LePrince started for Panama to begin that 
wonderful campaign, they called on me at my office to talk things 
over. I said to Colonel Gorgas, “By the way, Colonel, we don't 
know much about the exact species of mosquitoes that occur in 
Panama. Would you mind having your men collect all the mos- 
quitoes you can and send them to Washington for our men to 
study?” “Well,” he said, “I think I’ll turn that over to LePrince.” 
The latter smiled and said, “If I send you any mosquitoes I will 
have to do it right away, because there won’t be any after I have been 
there a little while.” As a matter of fact, he never sent me more 
than half a dozen mosquitoes while he was down there. The ex- 
planation of it I have waited for till tonight. He was so concen- 
trated on his other job that he forgot all about it. 

PRESIDENT ENGLE: Are there any further remarks? 

Mr. Porter (Cape May): If it is in order I suggest a vote 
of thanks to Mr. LePrince. : 

(The motion was seconded). 

PRESIDENT ENGLE: It is moved and seconded that a vote of 
thanks be extended to Mr. LePrince for his masterly entertainment 
and instruction tonight. It is moved that a rising vote of thanks 
be given Mr. LePrince. | 

(The motion was unanimously carried by a rising vote.) 

PRESIDENT ENGLE: At the close of this meeting there will be a 
meeting of the Executive Committee of this association in the 
Secretary’s room, just adjoining this one. 

SECRETARY HEADLEE: It is desired that we have some kind of a 
record of the men who have come here from various counties, and 
for that purpose a registry has been established in the back of the 
room. We would like to have you sign it sometime during the 
meeting, so that we mjay be able to know who came. 

PRESIDENT ENGLE: If there is nothing further to come before 
us, this first session will stand adjourned until tomorrow morning 
at ten o’clock. 
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SECOND SESSION, FRIDAY MORNING, FEBRUARY 7 


Symposium on Mosquito Control. Contributions from the Com- 
mission of Each County Engaged in Control Work. 


(The meeting was called to order at 10:15 a. m., by President 
Engle. ) 


PRESIDENT ENGLE: The meeting will please come to order. We 
have a good many papers here and a certain amount of discussion 
about each one, I presume, and we would like to give everybody 
a chance to be heard, so it is necessary for us to commence, I 
think, right away. 

The morning session will consist of contributions on mosquito 
work from the territory represented by various members of the 
commissions that have been doing mosquito work, and the points 
we would like to cover are: 

(1) State of work at the beginning of the present season; (2) 
the work accomplished this year; (3) particular difficulties met and 
overcome; (4) cost of this year’s operations; (5) results of present 
year’s work and the attitude of the people towards it; (6) plans for 
future work. 

It will be best, I think, to limit these papers to ten minutes. It will 
take probably two hours to go through it at that rate. So when the 
ten minutes is up the Chair will call attention to the fact, so that the 
time can be as nearly observed as possible. 

We will hear first from Hudson County, a paper prepared by 
Mr. William Delaney, Superintendent, of Jersey City, but which will 
be read by Dr. Brinkerhoff. 

Dr. BRINKERHOFF: Owing to the condition of Mr. Delaney’s 
health, it has been requested that I should read this paper. 


Hudson County 
BY WILLIAM DELANEY, SUPERINTENDENT, HUDSON COUNTY 


The state of the work at the beginning of the past season, and the 
conditions found in Hudson county at that time were, to say the 
least, not very encouraging. We had, to be sure, previously com- 
pleted about eighty per cent of the ditching necessary for adequate 
drainage. A considerable portion of this, however, or about thirty 
thousand feet of stump-lot ditches thirty inches wide on the Kearney 
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meadows, serving the pump at Frank Creek, and made hastily by 
contract, were deemed entirely inadequate for purposes intended, in 
that they lacked both width and depth. They were obstructed, too, by 
roots and stumps to such an extent that drainage was impeded, re- 
sulting in decidedly unsatisfactory conditions. On the same area otr 
difficulties were augmented by the discovery of several very bad leaks” 
at different points along the thirty-six inch main of the New York 
and New Jersey Water Company, which stretches across the 
meadows from the Bergen County line to Bayonne. These leaks be- 
came so numerous and of such dimensions during the winter, that 
it is estimated that several million gallons of water were wasted and 
spread over about fifteen hundred acres of the Kearny Meadows 
in addition to the accumulation of surface water and river water 
forced in by high tides from the Hackensack and Passaic Rivers. 
The elevation. of this entire area is only a few inches above low 
water in those rivers which surround this area on the south-west 
and north-east. We have often noticed at the bottom of wide 
ditches on this territory when pumped almost dry, numerous min- 
lature geysers, and when tested, water from such geysers proved 
to be about four per cent saline—-clearly indicating, I think, that 
river water is forced in through subterranean channels. Again, in a 
dry period when no surface water is accumulating and when the 
surface is dry to a depth of twelve to fifteen inches, the meadows 
will become flooded in a few days after the suspension of pump- 
ing—a condition confronting us at the beginning of every season. 
About the middle of April, 1918, there occurred a period of high 
tides, breaking all tide records for the past twenty-four years. The 
dikes on the west side of the Hackensack River were swept away 
to the extent of several hundred feet at various places from Lincoln 
Highway to Bergen County—a distance of about’six miles—and three 
sluice gates were put out of working order temporarily. The meadows 
were flooded by the inrushing water to a depth of about five feet, 
covering an area of several thousand acres. Railroad embankments 
were washed away. The tide passing over the Belleville Turnpike 
and through railroad culverts rushed westward to Frank Creek—a 
distance of four and one-half miles—carrying with it vast quanti- 
ties of debris of every description, including railroad filling, sods 
and other material piled along ditches. At the end of about two 
weeks, the water had receded sufficiently for us to find that practi- 
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cally all our ditches, new and old, including railroad culverts, weré 
filled to almost a level with the surface of the meadows by such 
drifting material. On other parts of the ditched area, conditions 
were similarly affected, requiring immediate attention, and more 
attention than ever necessary in past years. Dikés on both sides of 
Frank Creek were washed away and sewage from the eight-foot 
trunk sewer was flooding over the meadows. Such were the con- 
ditions that we found confronting us after a long winter, remark- 
able for severe weather and high tides, and to add to our difficul- 
ties, we found that when most needed, the labor supply was almost 
depleted, nothing left, in fact, but the undesirable (except a very few 
of our old men), and demanding an inordinate scale of wages. All 
of our trained inspectors, except three, were in the service of the 
country, necessitating the organization and training of practically 
an entire new machine. A force, however, was organized in April 
at a scale of wages running from $3.50 to $5.00 per day, and the 
work of cleaning and repairing ditches was begun. | 

We succeeded in cleaning and repairing 80,000 feet of ditches, 
large and small, in various parts of the county; the making and 
widening of old stump-lot ditches to a uniform width of sixty 
inches, 51,688 feet; the cutting of new stump- lot ditches sixty inches 
wide, 1,500 feet. In addition to all other necessary work, the Com- 
mission, after many efforts, succeeded in having the Kearny Town- 
ship Council, in co-operation with the Commission, erect a concrete 
flume on the north end of Frank Creek from the out-fall of the 
Trunk Sewer and extending 620 feet southward, the bed or floor 
of which is 3 feet thick; side walls are 3 feet thick at bottom, taper- 
ing to 18 inches at top. It is 8 feet wide, inside measurement, at 
floor, and 10 feet at top, 5 feet high, and will assuredly prevent all 
washing away of embankments or dikes in the future. The cost of 
this construction amounted to $14,918.51, $2,500.00 of which was 
paid by the Hudson County Mosquito Extermination Commission. 

afe Kearny Town Council also awarded a contract for the deep- 
flume to Beacon turnpike to ee to the dimensions of the 
flume, and the deepening and widening of the Bergen Avenue, Duke: 
and Tappan Street outlet sewers which empty into Frank Creek, 
at a cost of $5,667.50. This contract has been delayed by the con- 
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tractor. We hope, however, to see it finished in the near future, 
effecting a very desirable improvement. 

The Commission has also erected during the past season on 
Frank Creek, two new concrete pump-houses, one six-inch centri- 
fugal electric pump and concrete flume or sump. This improve- 
ment is described in report of December 30, 1918, as follows: 

“We have completed the erection of two concrete block pump- 
houses on Frank Creek together with concrete run-way and sump 
for large pump No. 2. The dimensions of house No. 2, replacing 
the old corrugated iron pump house are as follows: 20 feet, 3 
inches long and 12 feet wide, inside measurement, with concrete 
floor, three windows, protected by 34-inch iron bars and heavy 
wire screening for protection of glass, with patented tar board 
roof, guaranteed for five years, including painting, costing $650.00, 
complete. 

“Pump-house No. 3, for new pump on west side of Frank Creek, 
is 13 feet, 934 inches long, and 10% feet wide, inside measurement ; 
concrete floor; abutments for pump and motor; three windows pro- 
tected by 34-inch iron bars with heavy wire screen for protection 
of glass; patented tar board roof, guaranteed for five years, costing 
$525.00; also building of concrete wall around intake of 12-inch 
pump, $425.00. Dimensions of this sump are 24 feet, 2 inches 
long, 5 feet wide, inside measurement; 9 feet deep, with 12-inch 
walls. 

“The cost of erecting pump-house No. 3, installation of equipment 
complete, is as follows: . 


Building concrete block-house, concrete foundation for pump and 


MROLOT acs ox oo aves d prdcleid hare labs hcuiel dhe facta chk Susteaaebiee SERA (E ae eee $ 525.00 
Worthington one six-inch centrifugal pump, brass impeller, 1200 

gal. per mime i. bi ake ei eae oe ee ce ecto ee ee ». 125.00 
Extra for oversize pulley... .c% cise isis + joss. oieo 6.5 o,0.wieeia o) oigeen 15.00 
One seven-and-one-half horse-power Wagner motor...............- 316.00 
One eight by four. Utility ‘belt. 00.524 .4.4 2%). 22s lide ies oe oer ee 13.09 
Smooth-one Gaskets «i:ii.65é ce sole of as cieie bonnie heels jamie nea ein eee 2.21 
Necessary six and eight-inch piping, gate valves, flanges, bolts, etc.. 185.80 
Pipe, Gittamye icc Ssicclaiec ielere Chet sees ost eae e bielae ene ee o ohtneyohle eee ene 74.79 
Necessary wiring and material for pump and motor..............-+ 60.86 
One second-hand eight-inch valve . 2... 26...05502 sec c ees « oe 18.00 
Two forty-five degree cast-iron elbows ..........eceec cece ceecees 6.40 
One six-inch, ninety degree valve connection ......... Den ae 3.20 
Two one by twelve-inch boards. .........00000sc00ce00 00+ wis of cue 2.04 


Total for house and necessary equipment for Pump No. 3...... $1,347.39 
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Cost of Beecting pumosnouse NOs Zig s sce cules dais etic $650.00 

ERT AVETAINS) ccc ce bicih go ciula'e's.c.g opus clatewie nies e sey eres 5 87.46 

Miew parts “Of EQUIPMENt 2.06... Co.cc ee eben eo ees 34.45 771.91 

Cost of concrete wall around sump or runway........ 425.00 
Grand total ........... 1 NEL Mae DI eet Nes =< hs CP NS aR a een $2,544.30 


In addition to the ordinary care of Frank Creek section, the cost 
of improvements by the Commission and the Kearny Town Council, 
completed and under way, will amount to approximately $23,142.80 
for the past season. | 

The Erie Railroad Company has agreed to drop 36-inch iron 
pipes under the Newark and Paterson Branch of the Erie Railroad 
near Frank Creek to a depth of twenty inches to lay a 36-inch 
concrete pipe sixty feet long on piles under the old Erie Railroad 
spur, one thousand feet west of Frank Creek, and concrete pipe of 
same dimensions under old Greenwood Lake Branch of the Erie 
Railroad, near the Hackensack River, at a cost of $3,717.00. This 
improvement has been before the railroad people for several years. 
It is at present fairly under way. The plans and specifications were 
made last summer and cost placed in the 1919 budget, and has been 
approved by the Federal Railroad Controller. We expect the im- 
provement to go forward without further delay, and if completed 
by the beginning of the coming season, a grand total of $26,859.80 
will have been expended on the Frank Creek section in mosquito 
elimination work since the beginning of last season. 

Another improvement undertaken by the Commission in co- 
operation with Bergen County and the Du Pont Powder Company, is 
a new double sluice-gate at Sawmill Creek, the dividing line between 
Hudson and Bergen Counties. This work is under the supervision 
of the State Entomologist, is progressing nicely, and is expected to 
very much improve conditions, not only in Hudson County, but in 
Bergen as well. The cost of this improvement will amount to ap- 
proximately $3,000.00. 

Results of present season’s work proved satisfactory, notwith- 
standing the shortage of help and the high cost of material. The 
Jersey City Meadows, and in fact all other sections of the County, 
except the Frank Creek section, were kept in excellent shape during 
the season and very little trouble was experienced from mosquitoes. 
Arlington and West Hudson were considerably troubled late in 
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July and throughout August—due principally to the conditions on 
the Frank. Creek section. The Base Hospital at Laurel Hill, the 
Port of Embarkation at Hoboken, Shipyards, and Quartermaster’s 
as cu situated in Hudson County, were at no time so’an- 
oton. Jersey City and Hoboken were practically free of mos- 
quitoes throughout the season. Sections of South Bergen were 
troubled for a. short period during August, due chiefly to the fact 
that we trifled with the fresh water problem on account of the 
shortage of help. The Port of Embarkation at Hoboken people 
assure us that the sleeping quarters were unprotected throughout 
the season and no trouble was experienced. | 
_ From observation and the assurances of citizens, including the 
Mayor of the City, we can safely say that Bayonne was never 
so free from mosquitoes as during the past season. 

The predominating mosquitoes in the County were Culex pipiens, 
Aedes cantator, Aedes sollicitans, and Aedes perturbans. The 
County was practically free from Anopheles punctipenms (malarial 
mosquitoes), only one specimen being found throughout the season. 

Notwithstanding the high cost of labor and material, our per 
capita tax for the entire season’s work amounted to 4.4c; cost per 
square mile, $489.00; cost per $1,000.00 of ratables, 4.7c. The 
attitude of the people toward mosquito elimination work in Hudson 
County is, we think, reflected in the fact that the appropriation al- 
lowed the Commission for the 1919 season is greater than that 
of any previous year, and the attitude of the press is reflected in 
the following editorial remarks in the Jersey Journal of January 13, 
in commenting on the present meeting of this association: “ 

“The fact that Surgeon-General Blue of the United States Public 
Health Service will report on mosquito conditions about the ship- 
yards and cantonments at the sixth annual convention of the New 
Jersey Mosquito Extermination Association at Atlantic City next 
month calls attention to the progress that war on the mosquito has 
made in this State. Most of us, who congratulate ourselves each 
year on the rapidity with which the summer pest is dying off, prob- 
ably imagine that in its early days the mosquito extermination idea 
was hailed with glad shouts and encouraging cheers. Instead, those 
behind the early plan were ridiculed and abused, and charges were 
made that mosquito exterminators were being named merely to 
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provide a few more political berths for the faithful. The idea of 
exterminating mosquitoes was considered the joke of the century. 
_ “What was yesterday a farce is today a respected fact. Yester- 
day, when men met to talk mosquito extermination, the impression 
prevailed that the meeting was composed of wild-eyed visionaries. 
Today, the practical men in the nation attend these conferences 
and speak of a coming day when the mosquito will be practically 
extinct wherever a man dwells. And the world, yesterday skepti- 
cal, today listens with rapt attention. ) 

“Tt is a pity that those who carry the torch in advance of their 
generation should find the way so hard. But then, perhaps if this 
were not so, the world would half the time, be rushing pell-mell 
after false prophets. Perhaps it is the human “show me” spirit 
that saves us all from many a disastrous bump.” 

PRESIDENT ENGLE: Gentlemen, are there any questions or dis- 
cussion on this paper? I hear none. 

The next county on the program is Bergen County, a paper pre- 
sented by Mr. E. B. Walden, Member from Hackensack. 

Dr. Brown: In the absence of Mr. Walden I have his paper 
here, anticipating that he would be here to read it. He is a pioneer 
in our work, but is unable to be here. | 


Bergen County 
BY E.-B. WALDEN, COMMISSIONER 


Bergen County has had rather a ‘difficult row to hoe as a mosquito 
fighting entity. Starting later than the adjoining counties, she had 
a large acreage of tough, root-lined, sunken meadow to drain, and 
some 200 square miles of upland breeding to control. To accom- 
plish this the appropriations granted have been comparatively small, 
At first the greater part of the money alloted for mosquito work 
in this county was devoted to the elimination of salt marsh breeding 
places. A net-work of 10-inch drainage ditches was installed and 
tide-gates and dikes advantageously placed. The end of the 1917 
season saw about 60 per cent of the necessary meadow work com- 
pleted and more than a fair start made toward the abolition of the 
more obnoxious inland breeders. We found ourselves, at that. 
time, with a well organized, smooth running machine with ex- 
perienced men in every department and every chance to push for- 
ward rapidly. Then we felt as did all other communities and in- 
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dustries, the pressure of the great world struggle. Our superin- 
tendent, our engineer, our assistant superintendent, our meadow 
inspector, and all but one district inspector entered the service. 

So that at the opening of the 1918 campaign we found ourselves 
with a nucleus of but three experienced men about whom to con- 
struct our working force. This, combined with the scarcity of labor 
and the ever mounting price of materials, meant necessarily that 
much of the work which we had planned must be deferred another 
year. Nevertheless we were able to complete one important link in 
our meadow drainage system, the tide-gating of Stump Creek, and to 
make a start on another operation of great importance, the ditch- 
ing of Walden Swamp. The places affected by this labor have been 
vicious breeders and their control means much to the success of our 
work. On the upland we concluded large drainage contracts in 
Hackensack, Maywood, Riverdale, River Edge, Moonachie, Little 
Ferry and Lodi Township, North Hackensack, Wallington, and 
Haworth. In each case a large mosquito breeding swamp or series 
of swamps were eliminated, the work being done on a co-operative 
basis, the interested Borough or property owner paying half the 
cost and the Commission meeting the remainder of the bill and 
supplying and supervising the labor. In addition to this work, a 
most concentrated effort was made to keep Camp Merritt frée 
from mosquito annoyance. In close conjunction with the United 
States Public Health Service and the Medical Corps of the United 
States Army, all mosquito breeding places within the reservation, 
or sufficiently near to provide trouble if neglected, were drained 
and a rigid inspection and oiling system adopted. About 25 per 
cent of our total appropriation was used for the cleaning up of the 
Camp Merritt situation, and we are pleased to report that Col. 
John A. Clark, the Camp Surgeon, pronounced himself as well 
pleased with the result of the work. 

So much for the summary of the work accomplished. As to 
particular difficulties met and overcome, I have only to ask any one 
of the contractors who attempted meadow drainage in Bergen 
County to gain credence to the statement that the Bergen County 
salt marsh is a “pesky Critter.” Nature endowed it with a subsoil 
enmeshed with inter-twined roots and cedar stumps. All of which 
adds immeasurably to the difficulty (to say nothing of the vocabu- 
lary) of the man who attempts to drive ditches through it. At the 
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present time, we are digging a ditch four feet wide and 5 feet deep 
for a distance of almost two hundred feet. This ditch is through 
Walden Swamp, a cedar island in the heart of the East Rutherford 
salt marsh. Whether you would list such an operation as “inland 
ditching” or “salt marsh ditching” in your Annual Report, would, 
I suppose, depend on whether you believed more strongly in the 
influence of environment or heredity. But the chief difficulty we 
have had to face in Bergen County is one which of late is becoming 
almost epidemic, it is how to make one dollar do the work of two. 
The over-worked dollar is rapidly becoming an I. W. W. and re- 
fuses to work for the old inducement on old terms. Last year in 
Bergen County, we had $24,000, $3,000 was contributed by the U. S. 
Public Health Service for work at Camp Merritt, and about $1,000 
collected from property owners, which gave us a total working 
fund of $28,000. Of this about $7,000 was used for work in the 
camp area, which left us $21,000 for the work in the remainder of 
the County. I have only to reiterate that we have in the County 
8,000 acres of salt marsh and over 200 square miles of upland 
breeding area to gain your acquiescence to the statement that it 
takes much forethought and careful planning to make both ends 
meet. 

How well we have accomplished our task is shown by the fact that 
mosquito extermination in Bergen County is now on an established 
basis. The opposition which was so apparent when we first under- 
took our labor has completely died out. It is the exception now 
when we receive a complaint. That the people believe in the work 
is evidenced by the fact that in more than twenty Boroughs we have 
done drainage work, which was paid for by the people of those 
Boroughs. The press of the County is unanimous in endorsing 
the work and urging that it be carried forward. And I believe 
I can honestly say that the Board of Freeholders are not only will- 
ing, but anxious, that the work should be continued. 

As to the future, we are optimistic. Our superintendent, after 
eighteen months in the Army, is expected back in March and sev- 
eral of our former employees will soon return. Our organization 
will rapidly be whipped into working shape and the outlined work 
developed. This includes the construction of tide-gates in Saw- 
mill Creek (which are now under way) and in Eckels Creek, the 
completion of the Walden Swamp work, improvement of the Riser 
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Valley Drainage, drainage of the Overpeck Creek Meadow and a 
continued development of our upland work along the same lines 
as in the past, that is, by contract in which the property owner or 
Borough pays a proportionate share of the cost. House inspection, 
oiling, night collections and other Geparuments of the work will 
also be conducted. | 

PRESIDENT ENGLE: Any remarks? If not we will proceed to 
Passaic County, represented by Mr. David sera pep 92s 
Paterson. | 


Passaic County 
BY DAVID YOUNG, CHIEF INSPECTOR, PASSAIC COUNTY > 
STATE OF WorRK AT THE BEGINNING OF THE PRESENT SEASON. 


As an inland county, our local problems or conditions’ do’ not 
present any great change from year to year, except when some 
abnormal state of weather prevails, or when broods of salt marsh 
mosquitoes infest our territory to an extent that destroys the ef- 
fects of our local control. work. Another reason why our condi- 
tions do not vary from one season to the next, is that in the past 
we have practically made little or no effort in the direction of prema- 
nent work that involved the expenditure of any great part of our 
appropriation. 

In endeavoring to prevent mosquito annoyance within our ter- 
ritory the funds provided limit our work to that of a temporary 
character. This policy will necessarily have to be continued until 
such time as public sentiment will warrant a larger appropita oe 
for the work. 


Tue WorK Pa ties IN 1918 


During the season of 1918 mosquito control work within the 
territory covered by the Commission’s work showed, as a result of 
our efforts, the lowest percentage of the fresh water species in the 
past four years. We were more successful in reducing local breed- 
ing than at any other period of our work, yet, mosquito annoyance 
was more prevalent than in the previous year, 1917, and we failed 
to keep mosquito annoyance within the point of public complaint. 
These statements might appear rather inconsistent, but there -is 
good reason for them. | 
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During 1918, our night collections showed that the salt marsh 
species were sixty-seven per cent of our mosquito annoyance. The 
continuous broods of Aedes cantator that invaded our territory 
from May to September of 1918, ruined the effects of our local 
work, and put us beyond the pale of public commendation and 
thereby lessened their faith in mosquito extermination work. We 
have not yet reached the point where the public has sufficient 
knowledge of mosquito work that they can distinguish between 
mosquito annoyance caused by either the salt marsh or fresh 
water species. | : 

One of the great essentials back of success in mosquito exter- 
mination, and the most important one to inland counties,. is the 
prevention of the migration of the salt marsh species. Real con- 
fidence in the success of mosquito control in inland counties cannot 
be assured until that is accomplished. 


PARTICULAR DIFFICULTIES MET AND OVERCOME 


The ordinary problems met in mosquito extermination work in 
inland counties can usually be solved by applying some method 
of drainage, filling or spraying with oil, but when a problem in 
mosquito control work is presented where none of the usual methods 
can be applied, it is very difficult for one to solve. Such 1s the 
problem that confronts us on that part of the Passaic River, north 
of the Ackermann Avenue Bridge, Clifton to 33rd street, Paterson, 
a distance of five miles, which is the dividing line between Bergen 
and Passaic Counties. It consists of over three hundred acres of 
the most grossly sewage polluted area in the United States. The 
rich organic life in the raw sewage makes ideal food for mosquito 
larve. These conditions furnish the most perfect mosquito breeding 
ground, and cause breeding to become so intensive at times that the 
problem of extermination is a very difficult one. 

Up to the present time we have been unable to find a remedy 
that will give maximum results. Spraying with fuel oil is only 
fifty per cent effective on account of the oil film moving with the 
light current. — 


Cost oF THIS YEAR’S WorK 


In 1918 the Passaic County Commission expended for mosquito 
control work, fourteen thousand dollars, within a territory of thirty- 
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six square miles, which included three cities and five boroughs, con- 
taining a population of 245,000, making a per capita cost of less 
than six cents. Inspection and labor cost fifty per cent of our ap- 
propriation. Close inspection is absolutely necessary, especially 
where the density of population reaches nearly seven thousand to 
the square mile. 

The usual conditions that cause mosquito breeding, such as 
swamps, pools, public dumps and the thousand of small breeding 
places found in backyards which are created by the carelessness of 
the public, prove that this part of the work should not be neglected. 

Successful and progressive mosquito control work is not possible 
at the low cost of six cents per capita, although the success of local 
extermination work is not always relative to the cost, _ 

In 1917 we expended fifteen thousand dollars and were success- 
ful in reducing the annoyance to the point where we received pub- 
lic commendation for our good work. While in 1918 our expen- 
diture was about the same, we failed to prevent mosquito annoy- 
ance to meet public approval. There was a substantial reason; 
that reason was the Salt Marsh Species—Aedes cantator,, 


RESULTS OF THE PRESENT YEAR’S WORK AND ATTITUDE OF THE 
PUBLIC 


In analyzing the results of the past season’s work, it may be said 
that our efforts to prevent the mosquito annoyance should have 
given much better results than they did. Local breeding showed 
a lower percentage than in past years; Aedes sylvestris, which was 
the predominant species in 1917, was only 16 per cent, and Culex 
pipiens was 15 per cent of our mosquito annoyance in 1918. This 
low percentage ought to have made our work successful in reducing 
the annoyance and should have held public opinion favorable to the 
work of mosquito extermination, but the invasion of our territory 
by the salt marsh species, over which we had no control, during the 
summer, turned the tide of public sentiment against mosquito ex- 
termination work and led the public to believe that we were unable 
to control local breeding and prevent mosquito annoyance. Public 
confidence is not so firmly established in the belief that mosquito 
extermination can be made a success, that we can offer as an excuse 
for our failure to prevent mosquito annoyance, that the salt marsh 
mosquito is the trouble maker. 
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As an inland county, we are surrounded by others that have large 
areas of salt marsh that produce numerous broods of Aedes can- 
tator, which they seem willing to share with us. This unselfishness 
we do not appreciate. It may be assumed that inland counties 
are not likely to continue to provide funds for the prevention of 
local breeding and have the results of that work destroyed by the 
failure of other counties to prevent, at their source, the migration 
of salt marsh mosquitoes. 


PLANS FOR FuTUuURE WorkK 


In making plans for future mosquito control work, it is neces- 
sary to review the past so that the mistakes which made failure a 
possibility may be avoided. 

We have been given an appropriation of sixteen thousand dollars 
for the work of 1919. 

The plan and method to be followed will be similar to those used 
in the past which have given the best results and will necessarily 
be of temporary character. 

PRESIDENT ENGLE: You have heard that very interesting paper. 
Has any one any questions to ask? 

Dr. WILLIAMS: I am a member of the Commission from Bergen 
County, from, which most of the mosquitoes go over to Passaic. 
Bergen County cannot help, under certain conditions, the mosquitoes 
that go over into Passaic County. 

In 1917, Bergen County was successful in keeping down mos- 
quitoes in a way that they had never been able to before. In 1918 
we were not able to. We did not have the personnel, we did not 
have the money. We did everything that we could and we suffered, 
and Passaic suffered also. 

PRESIDENT ENGLE: Any further questions? If not, we will hear 
from Morris County, Mr. C. Franklin Wilson, Treasurer of that 
Commission. 


Morris County 
BY C. FRANKLIN WILSON, COMMISSIONER 
Mr. President, you are not going to have any paper from Morris 


County because, as most of you know, we are the baby member of 
this association, and we have not even started. We have all the 
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ignorance and innocence of babies up there as far as this work 
goes. We haven’t any public sentiment about it, exe hostile sen- 
timent against spending money. 

In the early part of January, 1918, our good neighbors of Essex 
County started us off. They claimed—and truly, I have no doubt, 
that the fresh water mosquitoes of our great swamps, the upper 
and the lower Passaic, were invading Newark and the Oranges and 
Montclair and pretty nearly all of Essex Courity, making life intol- | 
erable, and they wanted Morris County to take care of its own. And 
through the assistance of Dr. Headlee, we had a commission ap- 
pointed. All the knowledge the commissioners have in regard to 
mosquito work, they acquired from Dr. Headlee, of the State Ex- 
periment Station, New Brunswick; and we did not get all of his 
knowledge by a long sight. 

We decided that in the midst of the war preparations of ae 
country it would be most unwise to go to our Board of Freeholders 
and ask for an appropriation which would be sufficient to start the 
work and do it on a proper basis; but that if we could get enough to 
make a survey and find out what we had to do we would make a 
good start. By the advice and cooperation of Dr. Headlee and Dr. 
Lipman we asked for $2,000 from the Board of Freeholders. Our 
Bergen County neighbors loaned us one of their boys, and he came 
over and worked four months for us. His report was a corker. It 
really was a marvel of efficient work in showing us what: we had 
to do. 

_ But the real work came when we sat down with that report and 
tried to figure out the cost of doing the necessary work. Well, now, 
it is going to be some few years before we accomplish the definite 
end to which we have set ourselves, but we are going to do it. 

We spent last year $1,131 in our survey. We havn’t done any 
work. There is nothing to tell you. This year our plan is just the 
same thing. All we can do this year is educate our people up to 
the point of letting us subtract a few dollars from the Board of 
Freeholders without such a great Paes that we will kill the 
whole thing. : . oo reee 

We have no scan to make ae your mosques coming over 
to us. We sorrowfully admit that ours do go and visit you. 

PRESIDENT ENGLE: The next County to be represented is Essex 
County, by Edward W. Jackson, the member from Newark. 


ieee | PROCEEDINGS OF SIXTH ANNUAL MEETING 33 


Essex County 
BY EDWARD W. JACKSON, COMMISSIONER 


For the purpose of mosquito control work, Essex County has 
been divided into two units, salt marsh and upland, each in charge 
of an executive head and a separate field organization. On the salt 
marshes 475,737 feet of existing ditches were cleaned and 10,095 
feet of new ditches dug. To prevent mosquito developinent, $,009 
gallons of oil were spread. The circulatory system was tried in a 
small way, but it has not been in operation long enough to establish 
positive results. It is proposed, however, to continue the experiment 
on a more extended plan. Four new tide-gates were also installed, 
one of a new type, consisting of concrete piping instead of the 
wooden box flume. It is the opinion of our Chief Inspector that 
concrete pipes will be of long duration, because they are not subject 
to rust, as is the case with the hardware in wood construction, nor 
to the deterioration of the wood itself. Then again the cost of 
installation is less. 

For some time past large tracts of salt marshes have been re- 
claimed for industrial purposes, and this filling up process has 
materially aided in mosquito extermination. While plans for mos- 
quito control were frequently required to be altered to meet chang- 
ing conditions, the Commission has had the fullest cooperation of 
all the various Government War Boards and contractors in the re- 
establishment of its drainage system. Due, however, to such 
changes, certain broods of cantator mosquitoes escaped from small 
meadow areas in May; at other times breeding was confined to 
ditches and there controlled. 

An experiment was made this fall of cutting high grass and reeds 
along the ditches and throwing them back. It is the belief that this 
effect will be to lessen the amount of cleaning to be done in the 
Spring. 

The upland territory was divided into districts with inspectors 
and assistants making general and house-to-house inspections, fol- 
lowed by oiling crews to control breeding. During the season, 
339,000 feet of ditches were cleaned and 152,000 feet of new ditches 
dug. To prevent mosquito development, 8,541 gallons of oil were 
spread, and all catch basins throughout the County were oiled 
from July 8 to September 24. 
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To detail this work in the upland section of our County is not 
necessary. Suffice it to say that many a low spot, the paradise of 
the mosquito, has been wiped out, especially in the White Oak 
Ridge section of the Orange Mountains, where alone over nine 
miles of new ditches were dug to connect up ponds of various sizes 
and drain them into Canoe Brook of the Rahway River. Again 
a large swamp containing ten acres, and known as Buffalo Swamp, 
lying between the First and Second Mountains, was made free of 
mosquito breeding and many low spots along the Upper Rahway 
River were newly ditched and conditions bettered. 

The total amount expended from November 1, 1917, to October 
31, 1918, was $65,626.38. The amount asked for and approved by 
the Director of the New Jersey Experiment Station and granted by 
the Board of Chosen Freeholders for the year 1919 is $72,000. 
Some $4,500 of the appropriation for the year 1917-1918 was not 
used and was returned to the Freeholders. 

There are many mill ponds and pleasure lakes in Essex County 
in some of which mosquito larve breed. It is the plan of this Com- 
mission to require the elimination of mosquito breeding by the 
owner where such condition exists, and to offer its cooperation in 
advising and formulating a proper plan in this regard. 

Experiments in the use of small fish as natural mosquito ex- 
terminators were made by the Commission’s research expert, and kil- 
lie fish caught in the Newark bay were transported to one of the fresh 
water ponds. As far as could be observed, out of 250 released, all 
but 30 survived the change from brackish to fresh water. Professor 
J. Percy Moore, who has been retained by the U. S. Bureau of 
Fisheries, made an inspection of our water conditions with a view 
of determining the kind of fish best suited to accomplish this pur- 
pose. The investigation is still being made. 

Besides the question of mosquito control on the salt marshes, the 
Essex County Commission has for years been confronted with the 
problem of handling mosquito breeding on twenty thousand acres 
of fresh water swamps and meadow lands in the Upper Passaic 
Valley; approximately one half of this area is in Morris County. 
One of these tracts, known as the Great Piece Meadow, where is 
located the U. S. Navy Rifle Range, covers an area of 4,000 acres. 
Nearby is Hatfield Swamp, about 3,000 acres, and adjoining is 
Long Meadow, over 1,000 acres in size. There are many smaller 
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in kind in this vicinity. These swamps become more or less con- 
-nected when the Passaic River overflows its banks during spring 
freshets. Reference to the “Report on Water Supply” shows that 
the Great Piece Meadow and other low lying lands along the Pas- 
saic River are flooded on the average, six weeks each year. During 
the month of June, 1918, enormous numbers of mosquito larve 
were found in Hatfield Swamp and Great Piece Meadow (sylves- 
tris, anopheles, subcantans and territans.) | 

A great part of this land could be reclaimed for agricultural uses. 
Drainage works were started in this part of New Jersey by the 
Dutch settlers more than 150 years ago, but the most comprehensive 
plan was that based on the surveys made by George W. Howell in 
1868. This plan was adopted in a modified form by drainage com- 
missioners appointed under an Act of the Legislature in 1871, and 
a large part of the work of improving the channel of the Passaic 
River was done during the years 1890 and 1892. The financial 
panic of 1903 lead to a suppression of the undertaking and it has 
not been resumed. 
_ Both the mosquito Commissions of Morris and Essex Counties 
recognize the necessity of having these large mosquito breeding 
areas eliminated as far as possible. They also recognize that any 
plan of reclamation is beyond their jurisdiction. They have, how- 
ever, taken steps to have the former Passaic Valley reclamation plan 
revived. They believe the land reclaimed will be of great financial 
value, and if the plan is carried out, it will so reduce the mosquito 
breeding in this area as to make “absolute control” certain. In the 
event of the failure to revive it, the Essex County Commission is 
determined to inaugurate some plan to ameliorate existing condi- 
tions. ; | 

PRESIDENT ENGLE: Union County, by Mr. Louis J. Richards, 
Consulting Engineer, County Commission, Elizabeth. 


Union County 
BY RUSSEL W. GIES, SUPERINTENDENT 


Mr. Chairman, I have just heard that Mr. Richards has the in- 
fluenza, so that Union County will not have any regular paper. All 
I can give you is really a resume of something I know very little 
of at first hand, because I have just gotten back within the last few 
days. | 
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I will simply try to give you a brief statement of what is re- 
quested from each county of this symposium. As you probably. 
know, the county has been at work since 1912. This was the seventh 
season that they had been doing work in Union County. The ap- 
propriation spent was about $25,000, the amount that has been 
spent in that county each year since practically the beginning. The 
work has progressed to a point where about two-thirds of the inland 
drainage and about 90 per cent of the salt marsh work has been 
completed. 

There are about three thousand swamps of various kinds in 
Union County, and about two thousand have been drained up to 
date. Maintenance is a considerable item of our budget each year. 
It is now running in the neighborhood of $10,000 for the upland 
work. 

The bulk of four thousand acres of salt marsh in the county has 
been drained. But there is a continuing problem of taking care 
of sewage pollution which is coming in. The discharge from the 
Elizabeth sewers particularly, is growing greater and greater every 
year, and the raw sewage which is dumped into the meadow has 
no proper outlet for permanent disposal. It is simply poured out 
at the edge of the meadow, the cracks are congested and very much 
filled up with the sludge which is deposited, while the more liquid 
portion goes out to the bay. 

To dredge out the channels and keep them free from sludge, the 
commission has got at work a small orange peel bucket, mounted on 
a scow. This has been in operation for three years. It is run by 
kerosene, so we do not have to carry coal and get it out long dis- 
tance over the meadow to the point where the dredge is operating. 

About 250,000 or 300,000 of the approximately 1,000,000 feet of 
ditching that we have on the meadows has been cleaned and, I should 
say, about a mile of new ditching twelve or thirteen feet wide and 
approximately five or six feet deep has been dug with the dredge 
during the past year. 

In the center of the county, entirely surrounded by thickly popu- 
lated sections, we have a tract of about 300 acres of fresh water 
swamp which gets more or less sewage pollution, that is a very bad 
mosquito breeding area for a number of different types of inland 
breeding mosquitoes. During the past year the commission began 
the job of draining that. They drained only 35 acres of the 305 
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acres which we have in a series of four swamps. We are engaged 
at present, on account of the mild weather, in continuing the drain- 
age of the second one of those swamps and will work as far as 
our funds will permit this year, and I hope before another year 
or two we will have completed the entire acreage of this fresh 
water marsh in Union County, which throws out mosquitoes over 
a large area into Elizabeth, Rahway, Summit, Plainfield, Westfield, 
and even over into Essex County, occasionally into Irvington and 
a small portion of Newark. 

So in Union the conditions are favorable. The public sentiment 
is behind the work. We are getting our appropriation for the 
eighth summer and I think with the appropriation, which is $26,000, 
we are boring into the work effectively and keeping everything we 
have done in the past, right up to grade. 

PRESIDENT ENGLE: Any discussion as to the information given 
by Captain Gies? If not we will proceed to Middlesex County, 
by Mr. Lawrence W. Schenck, Superintendent, New Brunswick. 


Middlesex County | 
by EAWRENCE W. SCHENCK, SUPERINTENDENT 


_ At the beginning of the 1918 season in Middlesex County, the 
900,000 odd feet of ditches already installed in the various sec- 
tions of marsh land were in much the same condition as in pre- 
vious years. The storm tides of the winter and early spring had 
caused enough damage to necessitate overhauling all the systems, 
but no further trouble was anticipated. However, the storm tide 
of the week of April 8, which caused so much damage along the 
Jersey coast, did not pass by the county marshes and the main- 
tenance work was increased to such an extent as to delay its com- 
pletion until early June. The tide was beneficial in one respect, as 
it destroyed, with the-exception of a few traces, a very heavy brood 
of Aedes Cantator which had been developing since the 19th cf 
March. 

From early June until the funds were exhausted in September, 
the time was spent on the installation of hand ditching and 35,051 
linear feet of 10 by 30 ditches were dug in the various county 
marshes, as follows: Raritan Marsh, 14,513; Sewaren Marsh, 
8,096; Woodbridge Creek Marsh, 4,567; South Amboy Marsh, 
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7,675, and Carteret Marsh, 200. Most of this work was spur 
ditching to supplement systems already installed. On that sec- 
tion of the Raritan Marsh under the commission’s direct control, 
and on the Woodbridge Creek Marsh, the drainage systems were 
completed. | 

In addition to the hand ditching, the system of controlling the © 
remnants of broods which the existing ditches had not prevented 
was continued by the use of oil. On four different occasions during» 
the 1918 season it was found necessary to resort to oiling to pre- 
vent broods from maturing. On each occasion the value of oiling 
as a supplement to incompleted drainage systems was clearly dem- 
onstrated, as the broods were very satisfactorily destroyed. 

The Raritan Ordnance Depot is located on the north side of the 
Raritan River, between Perth Amboy and New Brunswick. Their 
reservation includes 1,400 acres of the Raritan Marsh, among 
which is the acid infested meadow which caused so much trouble 
in 1917. The Sanitary Corps of this depot took over the control 
of the marsh within their boundaries, under the supervision of the 
county commission. Operations were carried on throughout the 
breeding season and absolute control of the broods in this section 
resulted. A tide gate was installed on the main creek of this ter- 
ritory and the marsh is being dyked at the present time. Due to 
construction work on the marsh, the effect of the ditching installed 
previous to 1918 was destroyed, and the Sanitary Corps is now 
reconstructing the existing system by means of the commission’s 
power ditcher. Approximately 50,000 additional feet of 10 by 30 
ditches are necessary, which they plan to complete before the Ist 
of May, 1919. 

The T. A. Gillespie Loading Co. is located on the west side 
of Cheesequake Creek, their. property extending over a portion of 
the marsh. As the control of sollicitans was of vast importance 
to them, due to the large force of labor employed in constructing 
their plant, they supplied the commission with from eight to four- 
teen men, including a competent foreman, to carry on the neces- 
sary work in this section. This force worked from the Ist of 
May until September, redigging 50,000 feet of ditches which were 
in a very serious condition, and installing approximately 10,000 
feet of new ditching. Here also the work was a great success, 
and no broods escaped during the heavy breeding season. 
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As a result of the cooperation of these concerns with the county 
commission, Aedes cantator and Aedes sollicitans were fewer in 
numbers this past season than ever before. With the exception 
of a small brood prior to June 15th, no broods escaped from any 
of the marshes. Night collections conducted throughout the season 
_ showed practically no cantator or sollicitans on the wing. 

The attitude of the people toward the work has been generally 
favorable. The professional and business men as a whole have 
usually given the work their hearty cooperation, and a number 
who were our enemies for the first few years have now turned 
friends. It is generally known that the farmers and hay cutters 
were in most cases decidedly against salt marsh drainage in the 
early stages of the work, but lately their attitude has been changing 
In only one case throughout the past season did the commission 
meet with any opposition to ditching the marshes, and in this case_ 
the party concerned did not know enough English to explain his 
objections and the ditching was installed anyhow. In all other 
cases, these men congratulated the commission on the progress 
of the work, calling to mind conditions as they existed ten years 
ago and comparing them with the conditions of today. 

During the fiscal year of 1918, $6,007.19 was expended for 
mosquito extermination; $1,025.95 of this sum was used in main- 
tenance work, $1,638.44 in new ditching and $187.53 in oiling. The 
maintenance work cost 3-10 of a cent per foot, but the lowness of 
this figure was offset by the high cost of hand ditching, this branch 
of the work costing 4% cents per foot. The cost would have been 
greatly reduced had the power ditcher been used, but the Sanitary 
Corps of the Raritan Ordnance Depot was allowed to take the 
machine to complete the drainage of their 1,400 acres. As this 
property is located so that escaping broods would infest the most 
thickly populated section of the county, it was considered the best 
course to allow them to complete the drainage of their territory 
while the commission’s force worked by hand in other sections. 

For the 1919 season the commission has already been assured that 
the Raritan Ordnance Depot will continue to control their sec- 
tion of the Raritan Marsh. Assistance will be sought from the 
authorities of the army post at Cheesequake Creek, formerly oc- 
cupied by the T. A. Gillespie Loading Co., in caring for that par- 
ticular marsh, and the commission plans to take care of the re- 
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maining marsh land of the county with the funds provided by the 
Freeholders. 

At the. completion of the maintenance work, a maximum of 
125,000 feet of machine ditching will be installed, completing the 
drainage of the Carteret and Sewaren Marshes; oil will be used 
to supplement the existing systems wherever necessary, and expert 
oversight will be offered to any municipality desiring to finance 
its own fresh water campaign. At the same time, earnest efforts 
will be made to interest the mosquito extermination committee of 
the Board of Freeholders in the work being done in order to secure 
their support for a much needed increase in-our yearly appro- 
priation for 1920. 

PRESIDENT ENGLE: That is a very interesting paper. Any dis- 
cussion? If not we will hear from Mercer County, by Dr. Ulric 
, Dahlgren, of Princeton. 


Mercer County 
BY ULRIC DAHLGREN,: PH.D., PRINCETON UNDVERSIT® 


Dr. Urric Danicren: . Mercer County is one of the fresh 
water propositions, and a small one at that. In fact, the work of 
Mercer County has been confined to the vicinity of Princeton, on 
account of the malarial mosquitoes there, the anopheles, which 
formerly caused a large number of cases of malaria each year. I 
don’t know of any township in Mercer County other than Princeton 
in which the malarial problem has recently cropped out, or in which 
it can positively be stated that the quadrimaculatus has been dis- 
covered. 

However, as I have told you before, we attacked this problem. 
We went to the Freeholders and collected the money and promised 
them that if they would give us that money we would not ask for 
any more, that it was enough to finish the job—a very foolish pro- 
ceeding, perhaps, if we had not been very sure that we could do 
the job. Well, we have it nearly done. He have, perhaps, nine- 
tenths of it completed, and did it all in a permanent fashion with 
filling and ditching of such permanent character that I do not 
think it will ever have to be done over again. But, of course, 
there are conditions, little odds and ends, that have to be filled up, 
and one of those got somewhat the best of us this summer, or at 
least it surprised us. | | | 
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To put an end to the breeding in one area we made a canvass 
of the various clubs and larger houses at Princeton, telling them that 
ashes could be carted to this place, and we had a very satisfactory 
system of dumping going on. Unfortunately we did not have any 
man to guard this dumping. In the spring previous to last summer 
it went on at a very large rate, and of course every driver came and 
dumped it off in the easiest place, with the result that various little 
pockets were left. The government sent Dr. Percy Moore down, 
who found large numbers of anopheles larve, and having called 
our attention to that, and also the possibility that two cases of malaria 
in the naval unit at Princeton and one or two more in the town 
were the results of this, we immediately started oiling and got rid 
of the larve. After three or four days’ work by a couple of men 
we were able to redistribute this dumping in such a way that the 
small fish of Stony Brook were able to get at the larve; at any 
rate they disappeared. We shall keep our eyes open on that prop- 
osition, if we cannot raise enough money to attack it and com- 
plete it. 

This work, of course, is being done by the Mercer County 
Commission. This was one of the Commissions that was supposed 
not to act, until with Dr. Headlee’s and Dr. Lipman’s help we 
galvanized them into action. They are enjoying the work very 
much now and asking us when we will start another collection of 
money, so that the job can be completed. 

_ We propose to continue this work, and possibly after Liberty 

Loans, hospitals, relief for the Armenians, and a hundred other 
projects have ceased to occupy the attention of our philanthropists, 
we hope to get some more money and to complete things. Our 
hope is to push this work, not only so far as to eliminate the 
malaria, which we think we have nearly done, but also the mos- 
quito nuisance in general. 

PRESIDENT ENGLE: We will now hear from the big county of 
te State, Atlantic’ County, by Mr. A. J. Rider, member, of 
Hammonton. 


Atlantic County 
BY A.J. RIDER, COMMISSIONER 


On the first of January, 1919, the Board of Freeholders of At- 
lantic County struck out the appropriation of the usual $26,000 
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for the Mosquito Commission. The episode reminds me of the 
big brother assuming parental control of the younger brother. How- 
ever, after airing of criticisms, the mistake was corrected, and 
probably the less said about the matter the better. 

The Commission has addressed itself assiduously to the task as- 
signed them, and while some may think they could have done bet- 
ter, the results, we believe, have been satisfactory and have met 
public approval. 

It can scarcely be justly charged with lack of business sagacity 
or acumen, when the cost of ditching, which is the chief weapon 
in the warfare against the mosquito, has been reduced under nor- 
mal conditions some 100 per cent by specially devised machinery 
and apparatus. 

We will proceed with the six topics as outlined on the Official 
Program. 

I will treat them briefly and refer you to the printed report for 
1918 for details. | | 

No. 1. 5,458,775 feet of ditches dug on mosquito breeding area 
covering 18,756 acres. 

The territory covered was from Leeds Point Road on the north 
to Great Egg Harbor Bay on the south, from edge of upland to 
beach, except Brigantine Island, also east and west sides of Great 
Egg Harbor River. 

No. 2. 1,124 acres of meadow drained by installation of 407,839 
feet of ditches, about 165,000 feet of which was placed on the salt 
marsh area lying south of the Longport-Somers Point Boulevard, 
which, prior to 1917, was considered non-breeding meadow, and the 
balance of the footage was placed on the west side of the Great 
Egg Harbor River, above the mouth of Middle River. 

No. 3. Of all the problems encountered the past season, that 
of labor was the most serious. Meadow work is, as you know, 
of a strenuous character. With two leading plants in the county 
where big pay for little work was the rule, our situation was em- 
barrassing. Sufficient laborers were unobtainable to effect the 
necessary cleaning of ditches before the breeding season for sol- 
licitans. To add to our discomfiture, the highest tide for 30 years 
occurred, causing unusual ditch obstruction. We were obliged to 
stop the machines and divert all labor to the work of cleaning. Not 
until June first were we able to start the first machine. The balance 
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of laborers continued the cleaning and prevented breeding on the 
drained meadows with one exception. This occurred north of the 
new Atlantic City Boulevard, the brood maturing before the clean- 
ing was completed. 

No. 4. .The cost for new ditching installed was ‘$6,701.16 (and 
it will be noted that on account of the higher cost of labor, etc., 
the lineal foot cost was about double previous low records.) Main- 
tenance of old ditching cost $4,199.51, making the cost per 1000 
feet for new ditching $16.43, and for cleaning old ditches $7.69 
per 1000 feet, not including overhead expenses. 

The cost of fresh water work has not varied materially from 
last year. Eleven inspectors were employed and their wages amount- 
ed to $3,771.72, while $264.17 was expended for fuel oil. 

Our chief inspector has summarized our expenditures for the 
year on a percentage basis as follows: 

Total expenditures from Dec. 1, 1917, to Dec. 1, 1918. 


SaLt MarsH DRAINAGE 


New work, including— Repairs and renewals, 
Equipment, — 
Transportation of employees, _ 
Gasoline and oil, 
Box drains, 


PAO T ean ele oh alee situate delat 29.52% 
Maintenance on 5,459,585 feet OldGiditehes he Soe Oe. 18.50% 
FresH WATER WorK 
igelmonmono., wares for 11 inspectOrs 61..6. i... eed secs eee ee eee 17.76% 

Motor vehicles—including purchase and maintenance of auto- 
INORG SPI TITOLONGY.ClES 0 ssa techs ce cco crde ce iic oo sie ns vate woe elas 6.01% 


Salaries—including chief inspector, 
Assistant chief inspector, 


Bookkeeper sand (‘Stenographer.........%....64 66 17.70% 

Mite acetal A@USCOMME . faikl so) iss des aa eoe Pde ew e'beuawechoubctures 1.38% 

Office expense—ircluding rent, telephone, stationery and petty cash.. 3.44% 

Printing SUMMA We TRIO MET iN fs sick ch ACORN AG 2 elev osc’ o co one « do 3 ae Gialede deme love 0.76% 
Miscellaneous—including employers’ liability insurance, solicitor, 

Mumlicity and “incidental Expenses...) ..cse ee es eee tec ceabee 4.76% 

ED ERSM gab estes ema al Re EAN.” aetna ict) hoe 100.00% 

SUMMARY OF FrEstt Water Work 
Priweswon \yards:and) lots inspected). 0.4... che cit odewmocn ceeds cnetes 18,113 
Sime ea eNt NET WO ANSPECHIOMS: occ occas + ove Su gasses clo adele obceancacecceoas 146,100 


metal breeding places foutid and treated ..........0s02.c.c..cces. 2,387 
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No. 5. Notwithstanding the tales of unbelievers in mosquito 


extermination, Atlantic County has, during the past season, less - 


mosquitoes than ever known in the memory of man. The cry of 
the pesky mosquito is becoming obsolete in Atlantic County. The 
slumbers of our guests, from whom much of our revenue is de- 
rived, are not disturbed by their music, and they leave us un- 
spotted by their venomous bites and a longing to return to this, 
the “world’s greatest pleasure ground.” 

No. 6. The next ditching will be done on the west of the Egg 
Harbor River and along Brigantine Island, the latter being the 
breeding place of the flights that come to the Shore Road in the 
vicinity of the Sea View Golf Club. 

We have done some thinking on a plan to substitute power 
machinery in place of hand labor for cleaning ditches to economize 
and expedite this work. 

PRESIDENT ENGLE: Monmouth County will be néadel from next, 
Mr. Harry G. Van Note, Superintendent. 


Monmouth County 
‘BY HARRY G VAN NOTE, SUPERINTENDERNG 


The Monmouth County Mosquito Commission commenced opera- 
tions the latter part of March to exterminate the salt marsh mos- 
quito for the season of 1918. 

The cleaning of ditches had not been started long when a furious 


northeast storm, accompanied by unusual high winds which caused 


abnormal high tides, appeared and lasted three days. The tides 
were so high that the previous record was almost reached. 

The ditches already cleaned and those to be cleaned became 
badly blocked with all kinds of drift wood and other refuse matter. 
When work was recommenced after the storm, discouraging con- 
ditions presented themselves, especially along the Raritan Bay Shore, 
where the storm did the most damage. In one instance, the mouth 
of a stream emptying into Raritan Bay was changed over two 
hundred feet from its former location, becoming partly filled up with 
sand and causing the water to back up in one of the large meadows. 
Two weeks’ time was spent by laborers in relieving this condition. 

The time consumed in cleaning the ditches was much more de- 
layed than had been estimated, and before all of the obstructions 


a —- 
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could be removed, mosquito larve appeared in the grass areas be- 
tween the ditches on some of the meadows along the Raritan Bay 
Shore section, but the coolness of the weather prevented these first 
broods from causing much annoyance. 

By reason of the attraction of war munition plants and canton- 
ments, where wages were much higher than the commission was 
able to pay, labor. for mosquito extermination work was hard 
to find. Notwithstanding this, the result of the work accomplished 
by the commission for the season of 1918 was that very few salt 
marsh mosquitoes were allowed to get on the wing, and the season 
proved to be the most successful since the work began four years 
ago. 

The commission this year was more successful in its endeavor 
to control the fresh water mosquito and to stimulate interest among 
the various municipalities of the County than it had been since 
its activities began four years ago. 

It was able this year to secure the co-operation of Rumson and 
Monmouth Beach boroughs, located along the Shrewsbury River. 
These boroughs employed their own mosquito inspectors under 
the supervision of the Commission. It was proved conclusively 
that the small expense incurred was worth the result obtained, and 
that mosquito annoyance in these two districts had been reduced 
to a satisfactory degree of immunity from the pest. 

There is no question but many other municipalities will follow the 
lead of these two boroughs, and the Commission looks forward 
to the time an the very near future when all of the larger towns 
in the County will have a mosquito fighting force to eliminate 
the fresh water mosquito breeding places within their boundaries. 

Many of the municipalities have awakened to the fact that if 
they are to have an efficient and businesslike administration, which 
we hear so much about at the present time, mosquito elimination 
work must be included in their health department as one of the 
prerequisites for an efficient administration. 

Mosquito control work today unquestionably is an important 
factor, which is fully recognized by all public spirited citizens who 
are watching the steady progress in the various counties of the 
State, and these same citizens who are interested in the State’s 
progress are going to see to it that the work must go on until the 
mosquito is under control, and the long standing nickname of New 
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Jersey as a “mosquito state,’ which every school boy used to hear 
in his grammar school days, and which is often referred to now and 


then by some of the daily papers, will be eliminated forever. 

The result of the fresh water work is also gratifying, and the 
Commission has come to the conclusion that its endeavor to ac- 
complish results in the fresh water control must be the continuation 
of the educational features through the schools, chambers of com- 
merce and other kindred organizations, which is bound to show 
results in the very near future, now that the elimination work is no 
longer in its experimental stage. 

One thing was very noticeable in the county this year. There were 
no mosquito invasions from other counties, which goes to prove 
that the work in general throughout the State is advancing to a fair 
degree of efficiency, Pom CET) the amount of money that is al- 
lotted for the work. 

A large number of citizens and taxpayers of the county have 
become optimistic in the mosquito extermination work, and are be- 
ginning to recognize the beneficial results that have been accom- 
plished, especially the work done on the salt marsh areas. 

The appropriation received from the Monmouth County Board 
of Freeholders last year was $6,000. This amount, with the ex- 
ception of $400 which was applied to fresh water work, was ex- 
pended for maintenance of the work installed on the salt marsh 
areas. 

These areas are widely scattered and extend along the Raritan 
Bay from Matawan to Sandy Hook, and along both branches of 
the Shrewsbury River and Manasquan River. These widely scat- 
tered marshes make it difficult to maintain and supervise the work 
"as economically as is desired. 

With the salt marsh mosquito under control, the Commission 
fully realizes its future and greatest problem, which is the elimi- 
nation and control of the fresh water species. This will. of course, 
have to be accomplished step by step, depending largely on the 
public spiritedness of the officials who are in charge of the local 
governments and civic bodies of the various municipalities of the 
county. 

PRESIDENT ENGLE: You have heard this paper. Do you have 
any discussion regarding it? 
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Before proceeding with the next county I should like to make 
an announcement of committees. 

Committee on Resolutions: Mr. Alfred Gaskill, Mr. William 
Delaney, Mr. Reid Howell. 

On Nominations: Dr. W. E. Darnall, Mr. W. A. Manchee, Mr. 
John T. Pollitt, and Dr. H. Brinkerhoff. 

On Auditing: Mr. William Porter, Mr. F. W. Bebou, and Mr. 
Edward W. Jackson. 

The next county to be heard from is Ocean County, Mr. C. H. 
Cranmer, Member, from Manahawkin. 


Ocean County 
BY a H. CRANMER, COMMISSIONER 


In looking over the results of mosquito extermination work 

in Ocean County, the Commission is very much gratified with the 
results, and from reports received from various parts of our County, 
the public is also. 
No mosquitoes worth mentioning were reported prior to May 
7, when quite a brood appeared on that date in Bay Head. These 
proved to be pipiens, and came from the flat marsh in the borough 
from water drained entirely from the upland and was therefore 
fresh. Part of this brood was destroyed by the use of oil. This 
area has since been ditched and properly drained and no further 
breeding has been noticed. 

On May 17, a small flight of cantator was experienced at Seaside 
Park, and more were found breeding in the undrained marshes be- 
tween Seaside Park and Barnegat Inlet. 

On May 20, a small flight was discovered at Forked River. These 
were cantator and came from an area close to the upland in a 
depression not quite reached by some of the ditches. This has 
since been corrected. 

In the vicinity of Tuckerton some mosquitoes made their ap- 
pearance on May 21, with camouflaged legs and bill. An inspection 
of the nearby meadows at this time would have convinced the most 
skeptical of the efficiency of our system of drainage. On no part 
of the near five thousand acres southeast of Tuckerton that had 
been drained during the past year by County and State, was there 
any breeding found, although the ditches had not had their spring 
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cleaning. On the adjoining territory, however, water was stand- 
ing and larve in pienty were found, 

June 3, a very bad tight of sollicitans appeared at Beach Haven, 
and the district to the southward was itound responsible. This 
territory was supposed to have been fairly well drained, but evidently 
the ditches were not close enough to drain completely, and water 
from tides laid on the meadow too long. 

‘The space between the county road and the sand hills was also 
responsibie for some of this flight and some subsequent ones. In 
this section are many old giades where the ocean tormerly found 
its way during storm tides. Sand hills have formed around these 
fiat bottoms and stopped the natural drainage. There is now a 
rank growth of grass all over them and economical drainage was 
considered impossible. When the contractors for the State drained 
the territory south of Beach Haven in 1910, they dug permanent 
sink holes in this area about eight feet square and cut ditches into 
them. ‘hese holes were then stocked with fish, the theory being 
that no matter how dry the glade became, there would always be 
enough water in the hole to keep the fish alive, and when the 
ground was flooded they wouid spread over the ditches and devour 
the larve. | 

This worked well for a while, but grass grew in the ditch bot- 
toms, making it difficult for fish to penetrate to the ends. In some 
cases the fish increased in numbers, but more frequently they 
disappeared altogether. This was blamed on innumerable small 
turtles. One of our men is an old trapper, and according to him 
mink are more responsible for the disappearance of the fish. Mink 
tracks were seen in many of the old ditches, and if mink were 
not protected by law could be soon exterminated. 

Fortunately for this particular locality, it was found that by 
placing some twelve-inch terra cotta pipe under the Township 
Road at several places and connecting them with deep cut ditches 
from the bay, the whole area could be drained. Twelve thousand 
feet of ditches were found necessary to do the work. 

Frequently the storm tides from the ocean wash over the ridge 


and completely flood these pockets, but now this water, as well | 


as the rainfall is all carried prompty to the bay. It is an inter- 
esting sight to see this drainage take place and the countless min- 
nows following the ditches to their ends. | 
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July 5, Superintendent Johnson reported a considerable area 
of breeding in the marshes at Seaside Heights, which were found 
to contain insufficient ditches to remove water promptly enough. 
Ditching was immediately commenced, but a large number of mos- 
-quitoes got on the wing by the 8th. We consider these marshes 
now safe from further breeding. 


On August 15, high tides resulted in some breeding in the 
‘vicinity of Tuckerton on the undrained meadows. The consequent 
flight was bad locally, but nothing like “old times.” : 


The next flight worthy of note was September 24, in the Tucker- 
ton district, and was easily traced to the undrained meadows to the 
southward, and while worse than the one of August 15, was eH) 
local in extent, not extending beyond Manahawkin. 


The weather conditions of November and December of 1917 per- 
‘mitted us to work with little interruption until December 28. The 
work done was mainly spurring or connecting the larger ditches 
made by contractors’ machines with the salt ponds and depressions 
‘with the smaller ones, 7 by 18 inches. This work, when done by 
us, costs about one cent per foot, whereas if the contractor did it, 
it would be at his unit price per foot or $0.0218. 


Work for the calendar year 1918 was commenced March 7, when 
a force averaging ten men started in with cleaning. This was con- 
tinued until May 30, when the whole county was covered. This 
means that over 300 miles of ditches were completely inspected 
and obstructions removed when found. 


- On our meadows are many large ditches dug to drain the space 
near the upland. These we call “farmers’ ditches” and they usually 
are skillfully planned, but owing to the decline of farming interest, 
have been neglected. We find that opening up the original in many 
cases is all that is required to completely take care of bad breeding 
grounds. 7,166 feet of such ditches were opened during the spring 
of 1918. On account of caving and filling it was also necessary 
to recut 7,370 feet of old ditches. The total cost of this cleaning 
and recutting of 304 miles of ditches was $800.00, or $2.63 per 
mile. 84 miles of ditches cut during the previous year are still 
under the responsibility of contractors. 


The Board.of Freeholders having again appropriated the sum 
of $10,000 for mosquito extermination for the year 1918, we 
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early advertised for bids for the new work. On March 16, a con- 


tract was awarded Eaton, Brown & Simpson for $0.022 per lineal — 


foot. 

The large area of undrained marsh near Tuckerton was selected 
as the proper place for cutting under this contract, and by April 
the contractor had commenced work. To date’ 199,873 lineal feet 
have been cut, practically completing the contract. In addition, 
our own force has cut 126,861 feet of 10 by 25 inch, and 2,150 
feet of 7 by 18 inch. 

To transport our men to the trenches it was necessary to pur- 
chase an additional car for which we spent $450. This released 
the other car and enabled the Superintendent to make more fre- 
quent trips of inspection. 

One of the places in our County that has needed attention is 
that between Harvey Cedars and Barnegat Inlet. The State is 
taking care of this section and through the Agricultural Experiment 
Station awarded a contract to the United States Drainage and Ir- 
tigation Company. Under this contract 134,000 feet have been 
cut, which protects about one-half of the troublesome section. The 
money for this came from the State appropriation of 1917. 

For the coming year we propose to still further perfect our 
general system and tackle the area still undrained between Sea- 
side Park and Barnegat Inlet and that around Tuckerton Creek. 

We are very much encouraged by the attitude of the citizens of 
our county. Many who were skeptical, and some who were openly 
antagonistic to the work are now converted and enthusiastic over 
the results. Several meadow owners near Tuckerton threatened 
to prevent the cutting of ditches through their land. They did not 
fully understand, however, what was to be done, but when our 
superintendent showed them on the ground what he intended to 
do and explained the advantage the resulting drainage would be 
to their hay crops as well as mosquito extermination, they withdrew 
their objections. 

We are in receipt of many letters and compliments expressing 
confidence and faith that the war will soon be over and the mos- 
quitoes of Ocean County will be controlled. 

PRESIDENT ENGLE: Cape May County, by William Porter, Sec- 
retary, Cape May City. 


PEO 25 x. 
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Cape May County 
BY W. M. PORTER, COMMISSIONER 


In 1902 or 1903, when the first survey of the mosquito situation 
was made in the Cape May district of Cape May County, it was 
found that salt marsh mosquitoes were in flight, and the only time 
residents of this district found relief was when there was a strong 
breeze blowing from the ocean. Since the Commission started the 
work of mosquito control in 1916, there has been a steady im- 
provement until the past season, when only one flight of sollici- 
tans was recorded and this took place early in the summer, shortly 
after the great northeast storm which swept along the coast, had 
so obstructed the drainage system that it was impossible to get 
it clear before the first hatch. 

We claim that the greatly reduced mosquito prevalence observed 
in the southern part of the county, during the past two years, is 
directly the result of the mosquito commission’s activities; and that 
the expenditures for mosquito control have already been repaid 
many times. 

January, 1918, the Board of Chosen Freeholders of Cape May 
County appropriated $10,000 to this Commission, which has been 
applied entirely to the draining of salt marsh meadows for the 
elimination or control of the salt marsh mosquitoes, the most num- 
erous species in this County. As early in the season as the weather 
would permit, the cleaning of the old ditching was commenced and 
the men were kept at this work until all ditching, which was not 
found to be in perfect condition, had been thoroughly cleaned. 

The breeding habits of the Anopheles or Malaria-carrying mos- 
quitoes were kept in constant view. The location of a Naval Train- 
ing Camp, Naval Air Station, Naval Hospital, Section Base and 
an Army Hospital in the southern part of the County at Cape May, 
and the concentration of enlisted men from all over the country, 
called for prompt action to protect the men from any danger of 
malaria, and to relieve them from the discomforts of the mosquito 
pest. It is obviously impossible to put men through grilling hours 
of training unless they have proper rest and sleep. 

The result of our work around the camps will be shown by 
feters received from G. I. Angeny, Captain (M.C.) U. S. Navy, 
in Command of the Naval Hospital, and from R. H. Thompson, 
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Lieut. (M. C.) U. S. Navy, Senior Medical Officer at the Wissa- 
hickon Training Station, which we will read into our report. 


U. S. NAVAL HOSPITAL: 
Cape May, N. J. 
November 21, 1918. 
Mosquito Commission, 
Cape May District, 
Cape May, N. J. 


Gentlemen: 

The Commanding Officer of the hospital desires to express to you his 
appreciation of the excellent work performed by your body toward mos- 
quito extermination in this district. 

All of the Naval units are located in close proximity to extensive marshes, 
salt water, hrackish or fresh water. It was expected that during the sum- 
mer mosquitoes would not only prove a veritable pest, but would cause 


considerable sickness. The contrary has been the case. Mosquitoes have 
not only been very few. but not a case of illness has occurred that could 
be attributed to them. These results have been due, entirely, to your work. 
Unfortunately, work of this kind, to continue effective, must be followed 

up, and it is hoped that you will be able to do this. I am, ‘ 

Sincerely yours, 
(Signed) G. L. ANGENY, 

Captain-(M.C.), U. SiNavy: 

Commanding. 


U. S. NAVAL TRAINING STATION, 


WISSAHICKON BARRACKS. 
Cape May, N. J. 
December 18, 1918. 
Cape May County Mosquito Commission, 
Cape May, N. J 


Gentlemen: 
I wish to express to you my appreciation of the work done in the vicinity 
of Wissahickon Barracks toward the oe and extermination of mos- 


quitces. 

I took a personal interest in the matter and inspected frequently the marshes 
and ditches throughout this part of Cape May, my interest being mainly 
associated with the general sanitary condition of the country immediately 
surrounding the barracks. 

The ditches have been kept in perfect functional condition and it was im- 
possible for me to find any evidence of mosquito growth in them. 

I was accompanied by Mr. Ewing on many of my inspections and he was 
alwavs ready and anxious to place his services at our disposal. I feel, 
therefore, ercatly indebted to him. 

I am now trying to find specimens of the anopheles for experimental 
work and have succeeded in finding only one wriggler. The mosquito 
question will always be an important one to us, and I trust that you will 
call upon us for any help we may be able to give in the furtherance of your 
work. 

(Signed) R. H. THompson, 
Medical Officer. 
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The Cape May County Mosquito Commission has dug 712,942 
feet, or 134 miles of 10 by 30-inch ditches. The territory ditched 
extends from Cape May Point to Green Creek on the Delaware Bay 
shore, and from Cape May Point to Turtle Gut Inlet on the Sounds 
Meadows. 

In addition to the work the Commission has done this year, the 
State has put in 147,961 feet of 10 by 26-inch ditching in the VD 
of Ocean City and Beesley’s Point. 

During 1918 the Commissioners’ laborers dug 161,479 feet of 
new ditching and cleaned practically all of the old ditching. The 
total cost of operations was $9,863.30. 

On account of a smaller appropriation for 1919, only $8,000, the 
work will be reduced to Jones Creek and Hereford Inlet, 100,000 
feet, and Fishing Creek, 60,000 feet. 

‘Cape May City Board of Health paid this Commission to oil 
the sewer inlets within the city limits during the summer of 1918 at 
regular intervals. 

The Chamber of Commerce at a regular oe in January, 
unanimously indorsed the work of this Commission and recommend- 
ed the continued financial support by the Board of Freeholders. 

PRESIDENT ENGLE: I think it will be well for us to listen to 
Dr. Headlee give a sort of resume of the papers of this symposium 
to see what lesson there is in them for us. 
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SUMMARY OF THE SYMPOSIUM ON MOSQUITO 
CONTROL 
BY T. J. HEADLEE, PH.D., ENTOMOLOGIST OF THE STATE AG- 

RICULTURAL EXPERIMENT STATION AND EXECUTIVE OF- 

FICER IN CHARGE OF MOSQUITO WORK. 

SECRETARY HEADLEE: In Hudson County we have an effort to 
control all species of mosquitoes, including salt marsh. Hudson 
County has 10,000 acres of salt marsh, and a population of be- 
tween 600,000 and 700,000 people. 

In Bergen County we have an effort to control all species of 
mosquitoes, including the salt marsh, with a salt marsh acreage 
of 8,000 acres. 

In Passaic County we have an effort to control all species of 
mosquitoes that breed within its limits over the southern half 
of their county, involving a population of something over 250,000. 

In Morris County we have had up to date a rather careful survey 
of the mosquito problem as it exists, and it is expected that this 
survey will form a real basis for later work. 

In Essex County we have an effort to control all species of mos- 
quitoes, a population of over half a million people and a salt marsh 
of 4,000 acres. | 

In Union County we have an effort to control all species of mos- 
quitoes, with a salt marsh of about 4,000 acres. 

When we leave Union County and go south we find that the 
counties are devoting their attention almost exclusively to salt 
marsh problems. The reason is found in the fact that the salt 
marsh problem is so preeminent and the amount of money with 
which they have to work is so limited that such must be the case. 

Middlesex, devoting her attention almost entirely to salt marsh, 
is handling 8,000 acres, with the help of various organizations as 
mentioned by Mr. Schenck. | 

In Monmouth, the main effort is devoted to the salt marsh. The 
acreage of salt marsh there is about 3,370. 

The Ocean Commission is giving its attention entirely to the coun- 
ty’s 40,000 acres of salt marsh. A large portion of this acreage has 
already been drained. At the present rate it is anticipated that 
within the next five years—some put it lower than that—the entire 
salt marsh of Ocean will be drained by the funds of the Commission 
itself. With State funds, of course, Ocean will be in line to be 
drained more quickly. | 
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South of this point we come to the coastal end of Burlington 
County, in which there are between 9,000 and 10,000 acres of salt 
marsh. No work whatever has been done here. The reason 1s 
found in the fact that the ocean end is inhabited by very few peo- 
ple. The active and influential people in Burlington are living 
along the Delaware River. I am very glad to say, however, that 
educational processes have gone on in Burlington to a point where it 
now looks as if something might be started in the year 1920. 

Then we come to Atlantic, with an acreage of over 50,000 of 
salt marsh. An enormous amount of work has been done. A 
large percentage of the acreage has been drained and a great deal 
of freedom has been given to the people living along the coast, 
with a considerable amount of freedom in the back country. 

Then we come to Cape May, with an area of 53,000 acres of 
salt marsh. The effort in Cape May is spent entirely upon the salt 
marsh. Cape May has made good progress. The work has been 
done in the southern part of the county. Cape May City, Cape 
May Point and various other towns and boroughs in that section 
have obtained a large measure of protection as a result of that 
work. | 
Then we come to Cumberland, with over 50,000 acres of salt 
marsh, in which no local work whatever has been done. I am glad 
to say that educational processes in Cumberland have gone to the 
point that it now looks likely as if work might be started there in 
1920. 

Then we come to Salem, with something like 35,000 acres of 
salt marsh, in which no work of a mosquito character has ever been 
done. And educational processes in Salem County have not gone 
as far as those in Cumberland. It looks to me as if the work would 
not start in 1920, but might do so in 1921. 

The remaining counties of the state may be designated as inland 
counties, where the salt marsh mosquito problem does not exist, 
and where the fresh water mosquito is the sole problem. At one 
point will be found a reasonably severe mosquito problem, while at 
another point, a few miles away there will be no mosquito problem 
which the citizens will consider worthy of attention. 

In the inland counties of the State we do not have a county-wide 
mosquito problem. To my mind that is the reason why it is dif- 
ficult to organize united mosquito sentiment. 

PRESIDENT ENGLE: Unless there is something very important 
to come before us now we will adjourn until two o’clock. 
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THIRD SESSION, FRIDAY AFTERNOON, FEBRUARY 7 


(The meeting was called to order at 2:30 Pp. m., by President 
Engle.) 


PRESIDENT ENGLE: It is time that our afternoon session should 
come to order. The first number on this afternoon’s program is an 
account of some mosquito elimination work in Pennsylvania. 


Mosquito Eradication Work of the Pennsylvania Department 
of Health in Southeastern Pennsylvania, and its Applica- 
tion to War Industries. 


BY FRANKLIN ROYER, FORMERLY ACTING DIRECTOR OF THE 
PENNSYLVANIA DEPARTMENT OF HEALTH; C, A. EMERSON, 
JR. CHIEF ENGINEER, PENNSYLVANIA DEPARTMENT aon 
HEALTH; WM. V. BECKER, MOSQUITO ERADICATION®EN- 
GINEER, PENNSYLVANIA DEPARTMENT OF BEAL PH. 


Beginning with the southern section of the city of Philadelphia 
and extending down the river for a distance of seventeen miles, 
the Pennsylvania shore of the Delaware lies, for the most part, 
below mean high tide. In 1740 the Swedish settlers, who a century 
earlier had established the first colony on this side of the Delaware, 
began the reclamation of these tidal marshes. They constructed 
miles of dikes along the river and its tributary streams, dug many 
miles of ditches to drain the enclosed areas and installed tide- 
gates to carry off the water. This work was extended and the old 
drainage facilities maintained for many years by co-operative com- 
panies whose charters, in some cases, antedate the Revolution and 
whose activities extended into the present century. Finally the 
burden upon the few remaining members of these companies became 
too heavy, the dikes were permitted to disintegrate, the tide-gates 
fell into disrepair, the ditches became choked with vegetation and 
silt. From pleasant, prosperous farming land the major part of 
the territory reverted to unsightly mosquito breeding swamps .and 
stagnant ditches. 

Overlapping this period of decay, came a period of industrial 
development. The city of Philadelphia slowly pushed out its 
boundaries, constantly encroaching on the adjacent marshes, and 
undertook the maintenance of the old dikes and tide-gates within 
the city limits. Old industries expanded, new industries were at- 
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tracted by the excellent waterfront facilities offered by the Delaware 
and the Schuylkill. This industrial development extended down 
the river as far as Marcus Hook at the Delaware state line. 
‘Upon the outbreak of hostilities between this country and the 
Central Powers, the natural development of the section was given 
an extraordinary impetus. A decade’s progress was made in a few 
months. The largest shipyard in the world was constructed at 
Hog Island, a yard having fifty shipways and employing 30,006 
men and women. A rifle factory was established at Eddystone, em- 
ploying 15,000 hands and capable of producing more rifles than all 
the rifle shops in Great Britain. The Navy Yard at League 
Island became the greatest repair yard on the Atlantic Coast, and 
included a hydroplane station and experimental shop that was des- 
tined to take first place among similar plants the world over. Great 
quartermaster’s depots and wharves were put under construction 
at Greenwich Point. The Westinghouse Electric and Manufac- 
turing Company at Essington, the Baldwin Locomotive Works at 
. Eddystone, the Sun and the Chester Shipyards at Chester, the great’ 
oil refineries at Philadelphia, Chester and Marcus Hook were oper- 
ated to capacity. The First Brigade Rifle Range and the Reming- 
ton Range in Tinicum Township were used as the testing grounds 
for the enormous output of airplane ammunition of the Frankford 
Arsenal, and the rifles manufactured by the Remington Arms. A 
score of smaller war plants in this same district added to the ever 
increasing stream of ships and supplies. Extensive housing devel- 
opments were undertaken to provide homes for the 100,000 and 
more war-workers of this district. 

This narrow strip of territory from Greenwich Point to Marcus 
Hook thus came to be the most vital link in the great chain that was 
being forged to shackle the autocracy of Germany and her allies. 
Upon the full and uninterrupted operation of its industries and 
facilities depended in large measure the effectiveness of America’s 
part in the war. But a grave danger lurked in the background. 
These shipyards, industries, depots and housing developments were 
for the most part but isolated islands in the midst of some ten. 
thousand acres of foul marsh lands, checkered with miles of semi- 
stagnant creeks and ditches, which gave rise to swarms of mos- 
quitoes, equal in intensity to the salt marsh broods of the New 
Jersey coast, and that menaced the health of all who sought to 
work or to live in the infested territory. 
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Of the thousands of negroes from the malarial districts of the 
South, the hundreds of Mexicans from the equally malarial country 
below the Rio Grande, the other thousands of workers gathered 
from the four corners of the world, many carried in their blood 
the plasmodia of malaria and presented the human factor in the 
equation of disease and death. The insect carrier was already 
present. A situation arose that was fraught with the gravest danger. 

However, the gravity of the situation was recognized and early 
in 1918 preliminary surveys and estimates were prepared to meet 
it. A series of conferences between federal, state and city depart- 
ments and private corporations and eminent specialists, including 
Dr. Thomas J. Headlee and Mr. H. I. Eaton, of the State of New 
Jersey, resulted in the adoption of plans for a cooperative project. 
The various interested parties agreed to provide funds, furnish 
materials and perform work to the extent of approximately $275,- 
000 for the purpose of making possible the speeding up of a hun- 
dred thousand workers in vital war industries and removing the 
constantly increasing danger of a serious epidemic of malaria. 

In the apportionment of the cost of the work, the city of Phila- 
delphia contributed all told and expended under their own super- 
vision and through their own forces about $70,000, the Emergency 
Fleet Corporation about $78,000, and there is a continuing charge 
and a continuing amount of work going on in each instance. The 
oil refineries of Philadelphia contributed oil at cost, with free de- 
livery to distribution points throughout the territory. The West- 
inghouse Company contributed $10,000, the State contributed $25,000 
from funds available in the State Department of Health, and 
$75,000 from a special war fund available to the special committee 
of the Council of Defense, which made recommendations. 

The work was to be performed by the Federal Government, 
represented by the American International Shipbuilding Corpora- 
tion, by the State of Pennsylvania, represented by the Pennsylvania 
Department of Health, and the City of Philadelphia, represented 
by the Department of Public Works and the Department of Chari- 
ties and Public Health. Accordingly, there was assigned to each 
of these three agencies a definite area in which to do the necessary 


work and for the effectiveness of which each was responsible. The - 


entire project was under the general direction and supervision of 
the Pennsylvania Department of Health. 
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The amount of work to be done, the exceedingly limited time 
in which to do it, coupled with the greatest shortage of labor in the 
history of the country, made it impractical to attempt to place the 
entire area under control in one season. The original plans were, 
therefore, modified to include only that territory immediately adja- 
cent to the League Island Navy Yard, the Hog Island shipyard, the 
Westinghouse Electric and Manufacturing Company, and the lesser 
plants and war operations lying between these all-important 1n- 
dustries. 

This smaller area includes all of the South Philadelphia section 
and the territory west of the Schulykill, between the Delaware 
River on the south and Darby Creek on the west and north. It 
contains, in round numbers, twenty square miles of territory, of 
which approximately eight thousand acres is diked marsh land lying 
from one to three feet below mean high tide. With the exception 
of the area served by a single pumping station operated by the city 
of Philadelphia, the entire territory was drained by means of auto- 
matic tide-gates, supplemented, in some cases, by hand operation on 
the diurnal tides. Owing to tidal conditions in this region, these 
gates, even when hand-operated, do not average more than one 
hour’s play on each low tide. There is also a certain amount 
of leakage, which in the case of gates not recently repaired, totaled 
millions of gallons a day. The territory is traversed by more than 
_a hundred miles of old creeks, watercourses and ditches, the ma- 
jority of which were badly choked with the accumulations of years. 
During the summer season they were in addition filled with a dense ° 
growth of cattails, wild-rice and spatterdock. Large portions of the 
marsh areas were covered with a similar growth. Drainage under 
these conditions was far from effective and the water lay virtually 
stagnant in marsh, creek and ditch throughout the area. 

The co-operative plans contemplated the restoration of the exist- 
ing drainage facilities to full efficiency by repairing the dikes and 
tide-gates and by cleaning all watercourses and ditches necessary 
to a proper runoff of the surface water. They also contemplated 
the installation of additional pumping stations, together with the 
extension of the system of drainage channels and ditches, so that 
the entire area could be unwatered even during abnormal weather 
conditions before sufficient time elapsed for the emergence of adult 
mosquitoes. — 
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Accordingly certain sections of the dykes, which were badly 
washed, riddled with rat-holes and too low to exclude storm tides, 
were repaired and raised to an elevation of twelve feet above mean: 
low tide. The existing tide-gates were either repaired or sealed 
permanently where they were no longer necessary. 

During the course of the season many of the old creeks and 
dredged channels which formed the main arteries of the drainage 
system were cleaned and deepened and many miles of the smaller 
ditches and laterals were cleaned and regraded. Several miles. of 
additional main channels were constructed by means af floating 
dredges, power excavating machines of various types, and, in some 
instances, hand labor. Thousands of feet of bottom ditches aver- 
aging two feet wide and a foot deep were installed in the bottoms 
of the wide creeks and ditches and thousands of feet of laterals. 
were cut by hand in the marsh areas. 

Five pumping stations were planned; two in the South Phila- 
delphia section and three in the territory west of the Schuylkill. 
The South Philadelphia stations have not yet been installed. Two 
of the three stations west of the river were already available. The 
first, the Mingo Creek pumping station, owned and operated by the 
City of Philadelphia, contained two 36-inch, steam-driven centri-- 
fugal pumps. The effectiveness of this station was later increased 
by providing a motor drive for one of the pumps to supplement 
the boilers and by dredging the main drainage channels serving. 
the surrounding country. The second, a new storm water pump- 
ing station in the Hog Island shipyard, contained one 30-inch, and 
one supplementary 8-inch electrically driven, centrifugal pump. The 
area served by this station was extended by the construction of main | 
drainage ditches leading into the yard from adjacent territory. The 
third station needed to complete the control of this territory was in- 
stalled by the Pennsylvania Department of Health, and contains 
a 20-inch, motor driven, centrifugal pump. These three stations, one- 
located on the Schuylkill River at the eastern end of the district, 
one on the Delaware to the south, and one on Darby Creek at the 
western end of the area, have been interconnected by means of 
newly dredged main drainage channels and by redredging the exist- 
ing channels. They have a combined rated capacity of approxi- 
mately 125,000 gallons per minute, or eighteen million gallons in 
twenty-four hours, sufficient to handle the greatest volume of storm | 
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“water which the government records show may reasonably be ex- 
‘pected to fall upon this area within any six-day period from the 
middle of March to the middle of October, with an ample reserve 
capacity to care for the leakage through the dikes or for unusual 
storm conditions. | 

In view of the amount of work to be done, the limited time and 
the scarcity of labor, it was obvious at the beginning of the cam- 
paign that it would be impossible to overhaul the existing drain- 
age system, complete the new ditching or install the pumping sta- 
tions in time to control the constantly increasing broods of June, 
July and August by these means. As the object was to give im- 
mediate and continuing protection to the many vital war indus- 
tries in the district, it was necessary to depend to an unusual ex- 
tent upon the use of oil to control the situation during the devel- 
opment of the permanent drainage system. 

As neither effective oiling, nor even satisfactory inspections could 
be made in the presence of the dense vegetation that filled most 
of the ditches and covered large portions of the marsh areas, the 
first step’ was to detail almost the entire available supply of labor 
to mow the obstructing vegetation and expose the surface of the 
water. This work was continued without interruption until the end 
of August. It involved the mowing of millions of square yards of 
territory and was by far the most expensive item of the temporary 
control measures. “Nevertheless, it was essential to the success 
Or tie. project. 

At the same time, inspection and oiling forces were organized. 
As it. was impossible to gather more than a nucleus of men ex- 
perienced in this kind of work, it was found necessary to establish 
a training school in which intensive instruction in the biological 
features of mosquito control were given. Inspectors, trained by 
the Pennsylvania Department. of Health, were furnished to the 
City of Philadelphia and the American International Shipbuild- 
ing Corporation. Several district inspectors were detailed by the 
department to supervise the temporary control measures in the 
various districts, and a general inspector was assigned to check 
in detail the work of both inspectors and oilers throughout the ter- 
ritory. A special research inspector and an assistant were em- 
ployed to make a careful study of the species of mosquitoes to be 
found in the territory, their seasonal and relative abundance, ques- 
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tions of duration, extent and direction of flight, of invasions from 
adjacent areas, and such other biological conditions as might af- 
fect the work. 

Because of the great extent of the open breeding areas, the cer- 
tainty of invasions from outside areas, and the new sparsely set- 
tled sections, no house-to-house inspections were undertaken. It 
was planned to make a complete field inspection of the entire ter- 
ritory on an eight day schedule, with oiling gangs of five to eight 
men directed by foremen to follow the inspectors and destroy the 
breeding reported. 

Central oil stations with steel storage tanks of 500 to 1,000 gal- 
lons capacity were located at convenient points in the territory. 
Men and supplies were transported by horses and wagons, and 
motor trucks as close to the work as practicable. The large ex- 
tent of the marsh areas and the lack of roads in many sections 
made it necessary to carry oil and equipment by hand for long 
distances over difficult ground. The magnitude of this phase of the 
work is indicated by the fact that, in spite of the exceptionally 
dry summer, an average force of forty oilers was maintained 
until the first of October and a total of 55,000 gallons of oil was 
used. 3 
The research work carried on by the department disclosed the 


fact that the predominant species of this district, after the dis-- 


appearance of the June brood of Aedes sylvestris, was Culex pipiens, 
which bred almost universally, due, undoubtedly, to the fact that 
the sewage-charged waters of the Schuylkill River and the smaller 
streams find their way into the enclosed areas by way of the rat- 
holes in the dikes and the leaking tide-gates. 

Anopheles quadrimaculatus and Anopheles punctipennis, were 
likewise taken in every section, but in relatively small numbers. 

Abundant breeding of Aedes sollicitans, the typical salt marsh 
mosquito, was observed in South Philadelphia, fifteen miles above 
the uppermost reaches of salt water. The larve of this species 
were confined to those areas within range of the industrial wastes 
discharged upon the marshes at the rate of approximately 5,000,000 
gallons per day by the Pennsylvania Salt Manufacturing Company. 
This concern is engaged primarily in the manufacture of alum. 
The wastes contain a trace of acid and a considerable proportion 
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of sludge, consisting principally of silicates with a small percentage 
of recoverable alum. This water is not markedly saline. It is 
favorable to the breeding of Aedes sollicitans, probably because of 
the action of the chemicals present, particularly their effect on 
food supply. Breeding of sollicitans in this area undoubtedly 
originated with migrations from the salt marshes lying further 
down the Delaware and within the range of flight of this species. 


A total of seven genera and twenty-four species of mosquitoes 
were observed during the past season in the territory under con- 
sideration, all of which, with one exception, have been taken in 
New Jersey. Aedes curriei, which was taken in considerable num- 
bers during June and again in late August and early September, 
has not been previously reported for the eastern United States. 
Its normal geographic distribution is in the semi-arid regions of 
western United States and Canada, where it usually breeds in 
shallow rain-formed pools. It resembles Aedes sollicitans in a 
general way, having, however, a rather uniform grayish appearance 
when seen on the wing. 


The beneficial results during the past summer of this co-opera- 
tive mosquito eradication project were striking. In former years 
conditions were often so bad that it was virtually impossible to 
work at night. During the summer of 1918, after the disappearance 
of the June broods of Aedes sylvestris and with the exception of 
several broods of Aedes sollicitans at the salt works, there was an 
almost complete absence of adults during daylight hours throughout 
the territory. That here was also a decided improvement in con- 
ditions at night is shown not only by the reports of trained ob- 
servers but by unsolicited statements by officials and employees of 
the various industries and by residents of the territory included 
in the project. The preparations now being made to place under 
cultivation large areas of land that for years have been unpro- 
ductive of much else than mosquitoes, is another indication of the 
effectiveness of the work. The completion of this project will 
mean the return to productive uses of approximately 8,000 acres, 
which as farm land will have a value of over two million dollars, 
and as industrial land a value many times that amount. 


SECRETARY HEADLEE: Why was pumping necessary in the Hog 
Island area? 
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Mr. BECKER: Pumping was necessary because the land lies so 
low. It averages about two and one-half feet below mean high 
tide. Some sections, in fact, are four feet below mean high tide. 
The tide-gates operate possibly an hour out of every low tide. It. 
would be impossible to depend on gates to draw off the water. In 
other words, pumping stations were the only solution of unwater- 
ing that area. 

A MempBer: What is the range of the tide? 

Mr. Becker: The tidal range is about five and one-half feet. 

PRESIDENT ENGLE: ‘The next paper is by Mr. George J. H. 
Cushing. 
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The Joint Project for Mosquito Control in Camden and Glou- 
cester, Undertaken to Protect the War Workers at the 
New York Shipyards, the Pennsylvania and New Jersey 
Shipyards and Camden Forge. 


BY GEORGE J. H. CUSHING, EXECUTIVE IN- CHARGE OF THE 
PROJECH: 

Mr. Presipent, LapieEs AND GENTLEMEN: When Dr. Headlee 
had me appointed as one of his assistants, in order to take charge 
of the work of mosquito control around the various War Indus- 
tries adjacent to Camden, I felt kind of hopeless, for it was late 
in the season, the latter part of July. Upon my first inspection of 
the district I found the night work, that was absclutely esscn- 
tial, carried on under conditions that were causing the superin- 
tendents of the plants considerable worry. They were insistent 
that relief be given them at once, so you can see what work was 
cut out for me. | 

The work was to be carried on under a fund to be subscribed 
by the New York Shipbuilding Corp.,the New Jersey & Pennsylvania 
Shipyards, the Camden Forge Co., and the Woodbury Bagloading 
Plant. The whole project to be under the direction of the New Jer- 
sey Experiment Staion, and the fund to be administered and under 
written by the United States Shipping Board, Emergency Fleet 
Corporation, through its Department of Health and Sanitation. 

The New York Ship promptly subscribed $5,000, the Camden 
Forge $500, but owing to the rather complicated relations existing 
between the U. S. Ordnance Department and the contractors, the 
Bag Loading Plant was unable to participate in the fund, so their 
section of the territory to be protected was eliminated. The New 
Jersey & Pennsylvania Yards refused to donate to the work, but 
the Fleet Corporation took over their share to the extent of $5,000, 
thus giving a fund of $10,500 to carry on the work. 

I will not burden you with a recital of the difficulties of securing 
competent inspectors, workmen, equipment and supplies, sufficient 
to say that with the help of Lt. Col. Philip S. Doane, Director of 
the Health and Sanitation Department of the Fleet Corporation, I 
was able to actively proceed with the work within one week after I 
took charge. And right here I want to say that if there was ever 
the right man in the right place at the right time, Col. Doane was 
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that man. Absolutely in sympathy with the work, he gave it of 
his time and energy, smoothing out the difficulties, untangling the 
knots, and cutting departmental red tape in a way that showed him 
to be the splendid executive he is. 

The territory to be covered extended from the Delaware River 
eastwardly about two and one-half miles, and from Kaighn Avenue, 
Camden, on the north to a point about one mile south of the mouth 
of Timber Creek (the southern boundary of Gloucester City), a 
territory about four and one-half miles long by two and a half 
miles wide, taking in many acres of low lying land and swamps 
and numerous streams and creeks. After considerable difficulty, 
fairly good maps of the district to be covered were secured. These 
maps were divided into districts, which were subdivided into sec- 
tions, each section constituting a good day’s work for an inspector. 
The inspectors, of which there were four, covered these sections 
on an average of once a week, making daily reports of the various 
breeding places and the condition of each, with suggestions as to how 
each place should be handled. These reports were turned over to 
the working gangs and the breeding places eliminated, if possible, 
by ditching, straightening edges of creeks, etc., and if not possible 
of elimination, controlled by the use of oil and larvicides. 

Outside of the rain and fire barrels, swamps, creeks, etc., where 
breeding was naturally looked for, two instances of bad breeding 
stand out. One in the cellars of the housing development of the 
New York Shipbuilding plant, about a mile east of the yard,. and 
on the banks of Newton Creek, and the other in the basement of 
the buildings housing the Hospital and Sanitation Department of 
the New Jersey and Pennsylvania Plants at Gloucester. The New 
York Ship housing proposition, a development of some two thous- 
and houses, was being built on low and filled-in ground and with each 
rain or high tide, the water backed up in the cellars and remained 
there to a depth of from one inch to four feet, and until these cel- 
lars were underdrained and waterproofed they afforded a most 
prolific breeding place. The contractors for the work objected 
to the use of oil, as it marked the walls and floors, but the situation 
was readily handled by the use of Larveecide, made especially for 
me by the West Disinfecting Co. In case of the New Jersey and 
Pennsylvania building, conditions were practically the same, but 
here we were able to use oil, and by that method succeeded in 
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controlling the breeding. I understand that at this place they have 
done away with the water by the use of a well and pump. 

The meadows adjoining the Little Timber Creek on the north and 
immediately adjacent to the Pussy and Jones yards, which at first 
looked like a hard proposition, were readily handled by the opening 
of old ditches, the addition of some new ones and the repair of the 
sluice gate leading into the creek. 

Night collections were made with a view to density and flight, 
but owing to the short time in which we had to work and the speed 
at which the work was done, no attempt was made to identify 
species, etc. The collections were either for ten or fifteen minute 
duration and the collections ranged from fifteen, on August 15, to 
none, September 12, and from that date on, none. The collections 
were all made at regular stations. 


A SUMMARY OF THE WorK SHOWS: 


197 breeding places, such as small pools, ditches, gutters and 
sewer inlets were oiled and regularly inspected. 
68 rain barrels, boats and other receptacles, overturned or des- 
troyed and the places regularly inspected. 
200 fire barrels, New Jersey & Penna. yards, salted and kept under 
| observation. 
30 fire barrels, New York yard, salted and kept under obser- 
vation. 
4500 lineal feet of ditching, New Jersey and Penna. Meadows. 
2500 lineal-feet of ditching, Second Street and Ferry Ave., Camden. 
4000 lineal feet of ditching, abandoned Railroad and Market Street, 
Gloucester, cut and oiled. 
3500 lineal feet of ditches, Mt. Ephriam Pike & pe R. R., Cam- 
den, cut and oiled. 
475 lineal feet of ditches, Park Avenue and White Horse Pike, 
Woodlyne, cut and oiled. 
500 lineal feet of ditch, City Line and Ferry Avenue, Camden, cut 
and oiled. 
1000 lineal fee of ditches, Penna. R. R., below Fairview Station, 
Camden, cut and oiled. 
7800 feet of ditches and creeks cleaned from head of Haddon 
Heights Lake to Kings Highway, Mt. Ephriam, opening 
same to Newton Creek and tide water. 
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All of the work was kept under constant observation and treated 
as needed, and the cost of the operation was: 


Ford touring car ..c. 0065 aces oes nse en soe ieee oe 450.00 
Ford-Dearborne truck 66.2.0 00150 coc cod cae cle os cele on clecle Seen 675.00 
Oil sprayers; rubber boots, tools and office furnishings ............ 339.15 
Garage, gas and oil, tires, repaints, €fC/;:%.2> ci. > ns eee 338.25 
Oil and spraying? (i5 eon ee dase aseu wie veld Sole cen er 158.06 
Learveecide. occ ocaals vis slaia disc aisle oa 0b. 0 0 5)o ileus © mee Gee Cetera 70.72 
Salt) oo o's ses odd gual d tv win tue bivleiele cae O55 ob 1G Sica: lay ele eee eae rr 67.65 
Office suppli€s « ..:00% cc cus bana cies buare bn oe ae pb allele ce 24.35 
Expenses, car fare employees, rent, telephone, etc... .22. sense emer 103.67 
Wages inspectors and slabor ita. ones Cer he - 2,500.00 

Totaly veces wiucoe joc be bu 6 lee ele s culebnaies saheals oa $4,816.85 


I was enabled to make an arrangement with the New York Ship 
to take over the equipment used, at a price of $1,200, and this sal- 
vage brought the cost of the work for the three months to $3,616.85, 
and the Fleet Corporation was able to return to the New York Ship, 
and the Camden Forge, nearly 50 per cent of thew original sub- 
scription. 

Upon the completion of the season’s work, letters were received 
from the various interests in the territory testifying to the efficiency 
of the work and the relief given, and it was pleasing to note the 
intelligent interest taken in the work by the residents and by the 
employees of the various plants, an indication, to my mind, that the 
efforts of those seeking to control and eliminate the mosquito pest 
are being taken seriously, and as a necessary precaution for the pro- 
tection of public health. I would also like to say that-1 feel sure 
the success of this work, and it was sussessful, was due to the ef- 
ficient interest taken in their work by my splendid corps of co- 
workers. | 

PRESIDENT ENGLE: The next paper is by Mr. Carroll, on “The 
Mosquito Control Problem in Gloucester County.” 
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The Mosquito Control Problem on the New Jersey Side of 
the Delaware River from Penns Grove to Gloucester 


BY MITCHEL CARROLL, PH.D., ASST. ENTOMOLOGIST, N. J. AGL. 
EXE DSS Ws. 


During March, 1918, in response to a demand for protection from 
the mosquito pest for the war industries along the Delaware River, 
the speaker made an inspection of the area from Camden to Penns 
Grove and extending back from 3 to 6 miles from the river. The 
figures and estimates hereinafter given are based on this inspection. 

The residents throughout this region report mosquitoes very 
troublesome in the evenings and at night. Except in the marshes, 
themselves, they are not troubled by mosquitoes during the day, 
unless the weather is damp and cloudy. In the latter case, es- 
pecially if the wind be from the direction of large swamps, mos- 
quitoes are reported often present in large numbers at some places 
even during the day. From Big Timber Creek south to Oldman’s 
Creek, sylvestris seems to be the prevailing species. Residents 
everywhere in this district describe the common mosquito as a 
small species with white spots on its back. At intervals most 
places in this region are subject also to invasions from a large 
brown mosquito. The latter is usually described as a fierce biter, 
leaving a much larger swelling about the wound than the smaller 
species. It is possible that this large mosquito may be in some 
cases Mansonia perturbans Wlk., and in others Aedes subcantans 
Felt. And in the southern part of the region under discussion, 
Aedes sollicitans Wlk., and Aedes cantator Coqg., may occur as 
migrants from the salt marshes down the bay. 

It does not seem probable that any salt marsh species breed in 
the above area, as the salinity of the river water at Chester Island 
(in March) is only about 3 per cent. Nor could any reliable re- 
ports of the presence of Anophelines be obtained. At the Gibbs- 
town plant of the Dupont Powder Company, 4 or 5 cases of malaria 
appeared during the summer of 1917, but only 2 of these showed the 
parasite in the blood, and all had come from the tropics. 

Psorophora ciliata Fabr., occurs at several places along the Dela- 
ware. A mosquito described by employees of the New Jersey 
Shipbuilding Company at the mouth of Big Timber Creek, and by 
a fisherman at the mouth of Mantua Creek, was evidently this 
species. if 
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From Gloucester to Penns Grove is 20 miles. Including only 
the territory extending back 414 miles from the river, there are in 
this region, according to the United States Geological Survey Maps, 
along Big Timber, Woodbury, Mantura, Clonmell, Nehonsey, Re- 
paupo, Little Timber (not the Little Timber Creek of Camden 
County), Raccoon and Oldman’s Creek, and the Delaware River 
some 8,000 acres of marsh. In addition to this there are many acres 
where extensive breeding undoubtedly occurs, but which are not 
indicated on the Geological Survey Maps. Throughout this region 
are patches of woodland containing small swamps and pools. Many 
of these could probably be neglected, as the woodland species which 
breed there are not known to migrate far. More serious condi- 
tions are found in many places behind the 20 miles of dike along the 
Delaware, and the 30 or 40 miles of dike along the creeks tributary 
to that river. There must be about 4,000 acres of land behind the 
dikes along the above creeks and the Delaware River, where the 
old drainage systems need repairing and extension. This would 
involve the putting in of a number of new sluices and tidegates, and 
perhaps also the installation of pumping stations at several places. 
But these matters could only be determined by means of careful 
surveys. 7 

Along Big Timber Creek, on the Gloucester County side of the 
County line, there are approximately 400 acres of marsh. For five 
miles up from the junction of this creek with the Delaware, there 
is tidal action. Yet it is possible that breeding occurs more or less 
over about 250 acres of this marsh. For the most part it consists 
of open tussock swamp with alders around the borders, and wood- 
land swamps along the smaller tributaries. To eliminate breeding, 
these swamps would have to be ditched. But the breeding of the 
non-migrating species in the smaller woodland sections, remote 
from centers of population, could probably be neglected. The old 
ditches behind the dikes near the mouth of the creek would have to 
be watched for the breeding of sylvestris and pipiens, and perhaps 
some additional drainage would have to be put in here. 

On the southwest of Westville there is an unnamed brook which 
runs through about 70 acres of marsh. Part of this is woodland and 
tussock, and is no doubt infested with sylvestris and the less im- 
portant woodland species. One-third, or one-half, is flushed by the 
tide, and therefore can be neglected; the remainder would require 
drainage or oiling. , 
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The United States Government owns or has leased, I believe, all 
the land (about 1,800 acres), along the Delaware from Westville, 
to Red Bank. The western part of this strip lies directly opposite 
League Island. Just west of Westville there are two or three small 
cattail potholes which could be drained by short ditches into the 
river. The greater part of this property, known as the Campbell 
Farm, lies between the lighthouse and Red Bank. On the Geologi- 
cal Survey Map there are indicated 95 acres of marsh on the eastern 
end of the Campbell Farm. This marsh has been filled and no 
longer exists. West of this filled-in marsh there are about 500° 
acres of drained land. The system of ditches discharges into a 
large (15 or 20-ft.), main drainage canal. The above ditches 
would need to be carefully inspected for larve, as the water in 
some is apparently stagnant. Besides cleaning these ditches and 
perhaps altering the grades of some, there are a number of cat- 
tail swamps on this farm still in need of drainage. It would be 
difficult to say, without making surveys, how much ditching is 
needed here to eliminate breeding. But probably not over 160 
acres are still in need of drainage. 

There is a marshy stream with some overhanging privies on the 
eastern side of Red Bank, in part of which breeding undoubtedly 
occurs. There is also a small swamp behind the boat-houses on 
the beach toward the western end of Red Bank. 

About one-half mile south of the Battle Monument at Red Bank 
there is an open field marsh of perhaps 20 acres. This would have 
to be drained into the low-lying land behind the dikes along Wood- 
bury Creek. 

Woodbury Creek joins the Delaware opposite Hog Island. The 
land behind the dikes on either side of this creek, and extending back 
1% miles from the river, is badly in need of an adequate drainage 
system. There must be 500 acres of this low-lying land, much of 
it near the mouth of the creek being marsh. Everywhere there 
are old drainage ditches, but for many of these no outlet could be 
found, and in most, the water appeared stagnant. Many of the 
ditches in the marshier area near the river were more or less 
choked with algz. Without taking levels it would be impossible to 
say whether this area could be drained without pumping. Some 
of it seems to be below low tide. | 

Further up the creek some 488 acres of marsh are indicated on 
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the Geological Survey Map. About 200 acres of this land is behind 
the dikes and similar to the area referred to in the preceding para- 
graph. The remaining 288 acres is tussock and alder swamp, 140 
acres is along a tributary which discharges by sluice and tide-gate 
into the main stream. Inspections for larve might reveal the need 
of ditching. The other 140 acres are more or less subject to tidal 
action, but are along small tributaries in part wooded. They should 
be inspected for breeding, if it is desired to protect the people of 
Woodbury. The industries on the river would scarcely be troubled 
by mosquitoes from here. | 

Between Woodbury and Mantua Creeks are two small streams 
which discharge under the Delaware dike by sluices and tide-gates. 
With their systems of ditches they drain the land through which 
they flow, but there are 10 or 20 acres of open tussock swamps here 
which need inspection and probably further drainage. 

Conditions along Mantua Creek, which also lies opposite Hog 
Island, are very similar to those just described for Woodbury 
Creek. As in the case of the latter stream, the land contiguous to 
this creek for some distance (2% miles) back from the river ap- 
pears dry on the Geological Survey Maps. But in fact, there is 
much stagnant water in old drainage ditches and considerable 
marsh behind the dike. At the mouth, on the right bank, mud 
dredged from the Hog Island Channel was being used last spring 
to fill a low-lying area. On the left bank, there are some cattail 
swamps adjoining the fertilizer plant there. From here to Berk- 
ley (2% miles from the mouth) there must be 600 acres behind 
the dikes more or less in need of drainage to stop mosquito breed- 
ing. Just how much ditching and how many new sluices and tide- 
gates would be.necessary to put in could only be determined after 
a careful inspection of the ditches and swamps for larve, and the 
taking of levels. In the neighborhood of Berkley and Mount Royal 
(3 or 3% miles from the river) there are some 150 acres of marsh 
indicated on the map. Part of this is behind the dikes and part 
is subject to flushing by the tide. There are, then, on Mantua 
Creek, about 680 acres of marsh or low-lying land which needs 
careful inspection for breeding and on which, where breeding is 
found, surveys would have to be made to locate drainage ditches 
and tide-gates. | 

The marsh through which Glonmell Creek flows is about 130 
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acres in extent. It is an open field swamp, and while only seen 
from the train, did not appear difficult to drain by ditching. 

In the vicinity of Gibbstown (5 miles distant from Hog Island 
and 10 miles from Gloucester) occurs the largest single area of 
marsh in either Camden or Gloucester counties. It is likewise the 
one where the most extensive breeding probably occurs, and will 
be the most difficult to drain. There can scarcely be less than 2000 
acres of swamp here. The marshy area is larger than appears on the 
map, for there is much swamp in the Thomson Point neighbor- 
hood, which is dry according to the Geological Survey Map. 

This Gibbstown swamp consists for the most part of open tus- 
sock and cattail. It is traversed or drained by Repaupo Creek, 
the Sand Ditch, Pargey, London, Stili, and Nehonsey Brooks, and 
numerous ditches. This drainage system discharges eventually by 
sluices and tide-gates under the Delaware River dikes. Most of 
this area lies very low and to drain it sufficiently to stop mosquito 
breeding would doubtless require pumping. Mr. Thomas, Chief 
of Safety and Sanitation for the Gibbstown plant of the Dupont 
Powder Company, who went over with the speaker, the part of 
this area (about 1,500 acres) belonging to the latter company, is 
authority for the statement that it is impossible to drain the Thom- 
son Point property by gravity. 

The 140 acres of marshy foreshore outside the dike east of 
Thomson Point indicated on the map, is nearly all flushed by the 
tide. Breeding could only occur in pockets among some timber 
at one or two places. : 

Chester and Monds Islands lie in the Delaware between Chester, 
Pennsylvania, and the Thomson Point or Gibbstown property of 
the Dupont DeNemours Powder Company, in Gloucester County, 
New Jersey. They are about 4% miles distant from Hog Island. 
Each island is a huge cattail swamp. On Chester Island there are 
340 acres of this character, and on Monds Island, 280 acres. About 
one-third of Monds Island and one-fourth of Chester Island were 
formerly enclosed by banks and drained. The old dikes, however, 
have disintegrated to such an extent that in some places they can 
no longer be traced. The area behind the lines of the old dikes 
is now no different from the land outside. The old drainage ditches, 
too, have largely or wholly disappeared. The surface soil on these 
islands is a soft brown muck, consisting chiefly of organic matter. 
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This is nearly everywhere well saturated with water, and in moving 
about over it, one sinks in to a depth of from 3 to 5 inches. Much 
of the surface, perhaps one-fifth, is overflowed by the average 
flood tide. The remainder lies a few inches too high to be reached 
by the daily tides, but, according to local fishermen and musk rat 
hunters, is generally pretty well covered by extra high storm 
tides. It is this area above the reach of ordinary tides that is dan- 
gerous from a mosquito control viewpoint. There is evidently 
water standing about the bases of the cattails over much of this 
area for long periods at a time. And, according to residents of the 
neighborhood, mosquitoes breed here in countless numbers. The 
remedy would seem to be ditching. All the lower-lying parts could 
be opened to the action of the tide and the higher land drained. 
This ditching, on account of the soft nature of the ground, would 
be more expensive to install and maintain than the typical salt 
marsh drainage. But the basis for a drainage system is present in 
the form of natural waterways which penetrate the island at various 
places. , ) 

More than half of the 1,260 acres of marsh indicated on Little 
Timber Creek (do not confuse with the Little Timber Creek of 
Camden County) consists of woodland; and much of the latter is 
cedar swamp. But around the borders of the cedar swamp and 
continuous with it, are areas of open tussock and cattail, with some 
alder and maple swamp. In the opinion of the speaker, it would 
be an exceedingly expensive proposition to attempt to drain the 
Little Timber swamp. It is an engineering problem, of some mag- 
nitude and the cost could only be estimated after a careful survey. 

Most of the 400 acres of marsh indicated in the vicinity of Rac- 
coon Island is not dangerous from a mosquito standpoint. Much 
of the foreshore marsh is flushed by the tide and the part if it lying 
behind the island has been drained. The problem here is chiefly 
one of diteh inspection and putting in some additional spur ditching. 

As is the case along all the Gloucester County creeks there are 
ditches and small marshes behind the dikes at various places along 
Raccoon Creek which need attention from the mosquito extermina- 
tor. Across the creek from Bridgeport there are 180 acres of 
tussock and cattail which lack adequate drainage. More or less 
continuous with this are about 95 acres more of maple and alder 
swamp. 

Between the last mentioned marsh and Oldman’s Creek are 260 
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acres more of mixed open field, maple and alder swamp. 

The dikes on Oldman’s Creek, the southwestern boundary of 
Gloucester County, were found broken in many places. Consequent- 
ly, much of the low-lying land on the left bank, from the river to 
Pedricktown, was flooded. Last March the road which crosses’ 
the creek at this point was under a foot or two of water, as was 
also the road which crosses the creek nearest the river. 

Besides the marsh already described, the low-lying land behind 
the 15 or 18 miles of the Delaware River dike in Gloucester County 
needs frequent inspection for breeding during the mosquito season. 
The land is traversed by numerous drainage ditches, in many of 
which the water is stagnant. At a few places, as within a mile 
of Oldman’s Creek, land once drained has again become cattail 
swamp on account of breaks in the dike, or through other causes. 
At many places it may be found necessary to repair dikes or put 
in additional ditches, sluices and tide-gates. 

We may summarize by means of the following table the areas in 
Gloucester County, that is, the areas between Big Timber Creek 
and Oldman’s Creek, within 5 miles of the Delaware River, re- 
quiring drainage in order to control mosquito breeding. 


GLOUCESTER COUNTY. 


Location Character Acres 
bie Panber Creek............ Tussock, alder and woodland swamps.. 250 
Campbell Farm, east of Red 
LOSS) Ga arr Gattamleswvam.. of. iic.<-cisys 9 cde Re ee 150 
(Sih, S217) lr ae Tussock, alder and woodland swamps. 75 
Woodbury. Creek ...:.......: Low- lying land behind dikes. tussock 
ANG MalGereSWAINDS, ©. 6 do. semen ee 670 
Nratitwa ©reck :............... Low-lying land behind dikes, cattail, 
tussock and alder swamp... ae 680 
@lommell Creek ..:........... Open field (some tussock) swamp...... 130 
BED SPOWAT, oo. fob sl pec cnoeee, Opens tussock and cattail. joe a 2,010 
Blomdevisland *.............. Gattanle swam: | ic. o os ecient 280 
Oirestcr Island .:............. Cattauliswatp .. 6% cfs «ccs cipavaeie weomeerss 340 
feittle Timber Creek ..-....... Cedar, maple, tussock and cattail swamp | 
(more tor less contintious).- 2-4..." 1,260 
Southwest of Little Timber 3 
23) re Pare Tel tak tie «5s aacaee ana i cots. eles 
Oldmans Cheek HE aU ADM ANGE a Partly tussock, flooded at times by breaks 
STAG cc am ana ed =f 20.4 OPA ee a 500 


Behind Delaware River dikes 
and Isolated Small Swamps. Wet meadow, stagnant water in old 
ditches. Some cattail and tussock 
ni1F20001)0 PREM OD ec oS A A aR 4,000 


Ss p 
Bridgeport and Raccoon Creek.Maple, tussock, alder and cattail swamps. 300 


iatanstor™ Gloucester, (County <. 0.) ..).. . ss tees ele dee es ot ce cece 10,759 
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Thus in Gloucester County a mosquito extermination campaign 
to protect the industries and residents along the Delaware River, 
would involve the drainage of approximately 10,700 acres of marsh 
or low-lying land. It would require the repairing of dikes, old 
sluices and tide-gates, and the putting in of a number of new tide- 
gates. At least in two places, Woodbury Creek and the Gibbs- 
town marsh, pumping systems might have to be installed. The 
ditching of many of the cattail swamps would be relatively ex- 
pensive to install and maintain on account of the soft nature of 
the soil. 

PRESIDENT ENGLE: The next paper on the program is a, very 
interesting one on ‘Mosquito Control in Military Camps,” by Rus- 
sell W. Gies, Captain in the Sanitary Corps of the United States 
Army. 


Rr a 
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Mosquito Control In Military Camps 


BYVoORUSSELL "W. GIES, M.SC.° CAPTAIN IN THE SANITARY 
CORPS, ORF TEE. U.S: ARMY. 


All I can say this afternoon will be of a general character. First, 
the problem that the War Department had, when the war broke 
out; second, the methods that were taken to meet this problem; 
third, just in general, the results that have been obtained in getting 
rid of malaria, for, as you probably know, the prevention of malaria 
has been the main object in the control of mosquitoes. 

The malaria problem, as Mr. Le Prince pointed out last night, 
has been a serious one. Back in the Civil War about fifty-two per 
cent of the white troops that were engaged in the war were taken 
sick with malaria, and about eighty-three per cent of the colored 
troops. In the Spanish-American War the malaria admission rate 
to the hospitals ran up as high as six hundred and ninety-seven per 
thousand each year. 

The bulk of the camps have been in the South. Probably 75 per 
cent of the men have been trained in more or less malarial dis- 
fmets.’ ihe United States Public Health Service has found by 
means of blood smears that about six out of every hundred people 
in the cantonment regions had the malaria parasite in their blood. 
Now it is impossible, of course, to say how many soldiers coming 
into the camps have thhad the malarial plasmodium in their blood; 
how many, in other words, were carriers and if bit by Anopheles 
mosquitoes would have been able to transmit malaria to uninfected 
northern men going down for training into southern camps. And 
even if we consider that only one or two per cent of the southerners 
who came into the camps with malarial plasmodium in their blood, 
were capable of transmitting malaria, you can see what a serious 
condition it would be. If many thousands of soldiers were sent 
abroad with the malarial plasmodium in their blood, when they 
reached France, England, Italy, or any of the other war theatres, 
they would have been capable of transmitting malaria to soldiers 
who were concentrated there from all over the world. 

Soon after the mobilization of troops began, a Sanitary Corps 
detachment was organized in each of the thirty-two large canton- 
ments that were scattered throughout the country. One of the 
duties of the Sanitary Corps was to control mosquito breeding, 
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particularly the breeding of anophelines, within the cantonment 
area. Outside the cantonment, as Mr. Le Prince pointed out last | 
night, the United States Public Health Service took over the work. 

The results that were obtained from the measures taken are 
-very hard to estimate. Reliable statistics have not been prepared, | 
or at least published, as far as I know. But I do know from re- 
ports of the Surgeon General’s office that less than one per cent 
of the cases admitted to the hospitals were admitted with true 
malaria. So that we have been able, through the work of perhaps 
2,000 or 3,000 men that were detailed in these various camps in 
the country, with the cooperation of the Public Health Service, to 
cut down the malaria rate from 52 per cent during the Civil War, 
and perhaps 69 per cent in the Spanish-American War, to less 
than one per cent in this war. 

It was impossible, on account of the great number of men coming 
through the camps, to do malarial index work, so that we had no 
means of sterilizing the carriers who were sent abroad, unless they 
had an active case of malaria during the time they were in the 
training camp in this couritry. And probably a great many malaria 
carriers may have gone abroad simply through the magnitude of the 
problem, it being absolutely impossible to examine the blood of so 
many men with the laboratory facilities at our disposal before they 
went abroad. | 

In my own camp, of the 365 proved cases of malaria that were 
discovered and were admitted to the hospital, we found that not a 
single one was contracted in camp. Of course there were probably 
more than 365 that came into camp among the 60,000 men stationed 
there that summer; but we had only 365 in which the plasmodium 
was actually found in the blood. 

PRESIDENT ENGLE: The next paper is by Jesse B. Leslie, 
Captain in the Sanitary Corps of the U. S. Army. 
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Mosquito Control in Army Camps 
Pees Bb: LESLIE, B.SC, CAPT. SAN. CORPS, U.S. A. 


I can do no better than to base my remarks on a letter sent from 
the Surgeon General’s Office to those in charge of mosquito con- 
trol work in the various cantonments and camps. This letter, sent 
out by Col. William D. Wrightson, who was in charge of all the 
_ Army anti-malarial work in this country during the war, showed 
clearly what was expected of the men charged with this work, and 
gives concisely a working drawing of this branch of the service. 
It insisted on the: following points: 

1. That a map of the camp and surrounding territory be pre- 
pared on which all breeding places and drainage lines be shown. 
That a duplicate may be filed with the S. G. O. 

2. That this map show in different colors (a) ditches to be 
cleaned, (b) ditches already cleaned, (c) old ditches to be resloped 
and graded, (d) new ditches, (ce) swamp holes filled, (f) swamp 
holes to be filled, (g) areas to be controlled by oiling. . 

3. That this map be brought up to date at the end of each month 
and the rate at which the work was accomplished recorded. 

4, That the reservation be divided up into areas, one or more 
inspectors assigned to each area, and that other inspectors be 
trained. 

5. That a laboratory be established in which larve might be 
hatched out, both in order to determine types and for purposes of 
instruction. 

6. That pins of different colors be used to designate on the map 
Culex and Anopheles breeding places. 

7. That a careful record be kept of all malarial patients in 
camp. This record to show (a) how long individual has been in 
camp, (b) where from, (c) previous ‘history of malaria, (d) move- 
ments for ten days prior to becoming sick. 

8. That malarial cases be spotted on map and correlation ob- 
served between anopheles breeding places and locaitions where 
malarial cases develop. : 

9. That a curve or graph be kept showing the total number of 
cases of malaria and the rate developing. 

_ 10. That great care be taken in the placing of oiling drip cans 
and the regulating of the drip. That a careful record be kept of 
the amount of oil used and the cost of oiling per given unit. 
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11. That close liaison be maintained between the men working 
inside the camp and the U. S. P. H. S. men carrying on the work 
in the immediate vicinity of the camp. 

12. That systematic night collections of adult specimens be made 
at definitely designated stations in order to determine the kind 
and density of mosquitoes prevalent at a certain time. 


As you pause to consider these twelve points, you are doubtless - 


thinking that there is a great deal of similarity between mosquito 
work as conducted by the U. S. Government and as conducted 
by a state or county. And, after all, why not? A mosquito—be she 
Culex, or Aedes, or Anopheles can breed only through the agency of 
water. Therefore, primarily, the extermination of the mosquito 
can be attained only by a systematic elimination of the breeding 
place. This being so, mosquito control work resolves itself into a 
question of methods. And no matter how much those engaged in 
the work may be at variance as to the relative importance of cer- 
tain details, there can be but little deviation from the main prin- 
ciples if the work is to succeed. Therefore it is essential to have 
a clear cut idea of the extent and nature of the work to be done 
and adopt a systematic working plan to reach the desired result. 
This, every community interested in mosquito work does, whether 
they use spot-maps or progress-maps or merely descriptive reports. 

Essentially, then, mosquito control in Army Camps is much like 
that done in a civil community. In what ways does it differ? 
Probably the most noticeable difference between the Army work 
and that done in the State of New Jersey, is that the former is 
aimed to improve the health and the comfort of the soldier, while 
the latter tends to improve the comfort and health of the taxpayer. 
In other words, the work in and around Army Camps has for 
its primary object the prevention of malaria. Every man in the 
Army who contracts malaria is given a malarial register which 
follows him wherever he goes, thus notifying the officer in charge 
of the work in a camp into which such a soldier comes that here 
is a possible factor in the completion of the malarial cycle. Every 
effort is thus made to anticipate the possible spread of malaria 
and the work involves not only the elimination of the insect carrier 
by the destruction of its breeding place, but also the protection and, 
if necessary, the segregation of the human carrier. That the pres- 
ence and spread of malaria in any camp means a high ineffective 
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rate is beyond dispute. Therefore the stamping out of this disease 
in the Army is of paramount importance and all mosquito work 
done has this for its chief object. 

Another distinctive feature of work in the Army is the coopera- 
tion between Army authorities and the U. S. Public Health Ser- 
vice. The U. S. Health Service have established what is known 
as an extra cantonment zone about each camp. This zone is an 
imaginary line and elastic enough to allow of being stretched to 
cover all cases sufficiently near the confines of the camp to in any 
way menace the soldiers encamped therein. This provides a Gov- 
ernment control, not only of the work in the reservation itself, but 
of those adjoining lands which would cause trouble if neglected, 
and as it is well known that mosquito work cannot always be strict- 
ly localized, this extra territorial police force is a great help in 
making ignorantly or willfully neglectful neighbors see the light. 

Perhaps one other phase of the work as done in an Army Camp 
which might bear mentioning is that of the method of doing the 
actual labor. If this is done by civilian labor in the employ of the 
Quartermaster, it does not differ materially from community work. 
But in many cases the labor has been done by enlisted men in the 
Sanitary Corps. This makes it harder for the man in charge in 
some ways, and in other ways lightens his burden. It is harder 
because he has the increased responsibility of feeding, clothing and 
disciplining his workers. Easier because as a rule it increases 
the size of his available working force and enables him to bring 
to more rapid maturity his outlined drainage plans. Also it is 
most taxing to his powers of ingenuity to convince the soldier- 
laborer that it is just as important for him to dig a ditch in this 
country as for the soldier abroad to dig trenches there. Once 
convinced that he is doing his bit toward winning the war, the ditch 
goes rapidly forward. Any man who has handled a detachment 
of dusky “sanitarians” is sufficiently familiar with the dark side 
of the war to know the meaning of the word morale. 

In closing, I would emphasize the fact that successful mosquito 
control can only be gained by methodical conscientious develop- 
ment of a carefully conceived “modus operandi.” I have tried 
to give you, briefly, a birds-eye view of mosquito control as con- 
ducted in an Army Camp. Time has not been taken to develop 
in detail the different phases of the work, as it is believed that 
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the other papers given here will bring forth and describe such 
new: features as have been introduced during the last year. It has 
been the purpose of this paper merely to inform you in general 
as to how Army mosquito control work is being conducted and to 
point out certain facts which distinguish it from the work as it is 
done here in your own state. 

PRESIDENT ENGLE: Under a recent law, our schools are re- 
‘quired to give a certain amount of time to physical training and 
informational work; and part of that time is in civic work. In 
Atlantic County or Atlantic City, the Mosquito Commission sug- 
gested that some of that civic work might be devoted to the study 
of mosquitoes; and as a result of the lecturing and the information 
given them, the childern were asked to write essays, and a prize 
was given, if I am correctly informed, for the successful essay. 
The young lady who wrote that essay is present and I think we 
would like to hear her read it, so as to get the attitude of the school 
children towards this mosquito work; for it is upon them, I am 
afraid, that a good deal of this mosquito problem will fall, cer- 
tainly. the continuation of it. Miss Elizabeth Culbert. 


THE Mosouito Wak. 


By Elizabeth Culbert, 
Atlantic City High School. 


Anyone, who has been awakened just as he was about to cap- 
ture the Kaiser, by the stock of a mosquito’s bayores knows the 
importance of getting rid of these little “Huns.” 

Peace-loving citizens, who have gone out in the country hei 
a quiet lake to enjoy a week or two of camping and relief from 
the hot summer sun, find their camps under strict military discipline. 
The part of the day, not spent in the “guard house” (behind bars of 
mosquito netting), is spent in fighting mosquitoes out on “No- 
Man’s-Land.” 

We can laugh and joke about these little “Huns,” with bayonets 
ever fixed and ready for action, just as we can laugh and joke 
about their older brothers, but we know that the German soldiers 
of today are harmful and dangerous things to have about. We 
also know that the mosquitoes are harmful and while we sleep may 
bring disease and death. ; 
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We have gotten rid of the dangers of the German soldiers, and 
now must turn our attention to the things at home, one of which, 
and probably the one most important to the people of New Jersey, 
is the extermination of mosquitoes. 

There are two kinds of mosquitoes that we are most interested 
in. The one that spoils our outdoor pleasures, or the Salt Marsh 
Mosquito, and the one that interrupts our pleasant dreams, or the 
House Mosquito. 

Not every man had the privilege of going overseas and fighting in 
Europe, but every man, woman and child helped in that great 
fight and we won. Not everyone can go right out into the salt 
marshes, or “No-Man’s-Land” of New Jersey, and fight the Salt 
Marsh Mosquitoes. This is the work of the Commission alone, 
but every man, woman and child can assist them in fighting the 
House Mosquitoes and we will win. 

In order to fight we must know the methods of warfare. In 
order to fight the House Mosquito we must know some of their 
habits. The Mosquito Extermination Commission can do very 
little without the help of each person, but with that help there is 
little doubt that we can overcome our enemies. 

In almost every case our property is the breeding place of these 
little enemy soldiers, and our back yards, their training grounds, 
where they learn to use their bayonets, so skillfully on their part 
and so much to our discomfort. Their favorite breeding place 
is the Tin Can House of the Baked Bean, Corn, Crisco and Tomato 
Soup variety, which is located on Back Yard, Vacant Lot and 
Dump-no-Rubbish Streets, is supplied with water by the rain and 
has a very poor drainage system. In other words, these mos- 
quitoes breed only in water that is allowed to stand. 

Therefore, see that no Tin Can residence is constructed on 
your property, and do all in your power to see that the “Dump- 
no-Rubbish” sign is obeyed. 

If you suspect a pool of water in your neighborhood that is 
allowed to stand, where drainage is impossible and the expense 
of filling in prohibitive, a few drops of kerosene oil, sprinkled 
over the surface of the water, will prevent breeding for about 
two weeks, after which another dose is needed. 

The Mosquito Extermination Commission will be very ‘busy this 
spring seeing that the Mosquito Armies are not reinforced, and 
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their success depends upon the support given by each citizen of 
New Jersey. | 

Are we going to let the little mosquitoes bes us after the Ger- 
man Armies have tried their best and failed? That depends on you. 

Dr. DarnaLL (Atlantic City): Mr. President, I think we are 
all proud of this very able little dissertation on mosquitoes. I do 
not think any of us could write a paper of that sort that would 
be more accurate as a statement of fact. I am very proud of it, 
because she lives in Atlantic City. And it goes to show how far 
our campaign of education in Atlantic City has reached. And I 
feel that it is an honor to have a school girl like that come and give 
us such a paper, and I wish to honor her by moving, sir, to you, 
that we make her a full member of this association. 

(The motion was seconded. ) 

PRESIDENT ENGLE: It has been moved and seconded that we 
make Miss Culbert a full member of this association. All those 
in favor of that motion will please say aye; it appears to be unani- 
mous. | 

Mr. Rem Howe tt: I don’t know whether it will be in order 
or not in making another motion in connection with this paper, and 
it is needless for me to make any statement further about the 
value that I see in this paper after the statement of Dr. Dar- 
nall. I appreciate its value to such an extent that I want, even 
though it may be out of order, to make this motion: that the 
Secretary of this association be directed to make copies of this 
paper and to place them in the hands of the papers of the State 
for publication. 

Mr. Camp (Cape May): I second the motion. 

PRESIDENT ENGLE: Mr. Howell moves and Mr. Camp seconds 
the motion, that this paper be turned over to the Secretary for 
_ publication. I suppose you mean in any way that he sees fit, 
that will be best calculated to give a wide distribution. 

Mr. HoweE.tt: The same, simply we get the paper. 

A Memeer: I think you will already find that oe in The 
Union this afternoon. 

Mr. Howe : That is only a start. The Union is very sat- 
isfactory. 

Mr. W. M. Porter (Cape May): I believe that a vote of thanks 
ought to accompany that with the present motion on the record. 
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PRESIDENT ENGLE: Well, we did make her a member of the 
association. Now if you want to make a motion for.a vote of thanks 
later I will do so. All those in favor of this motion about the 
publication of this article please say aye; opposed no. The ayes 
have it. It is so ordered. : 

Mr. Porter: I move a vote of thanks. 

(The motion was seconded. ) 

PRESIDENT ENGLE: It has been moved and seconded that a 
hearty vote of thanks be given the young lady for entertaining us 
so nicely this afternoon. All in favor of that motion please say 
aye; opposed no. It is carried. | : 

Last year we had a very interesting paper from Dr. Hoffman, 
who is Third Vice-President of the Prudential Life Insurance 
Company, on “Knowledge of the Problem of Malaria Control,” and 
Dr. Hoffman is here today and will speak to us again. 
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Recent Advances in the Knowledge of the Problem of 
Malaria Control 


BY DR. FREDERICK HOFFMAN, THIRD VICE-PRESIDENT OF THE 
PRUDENTIAL LIFE INSURANCE COMPANY. 


Mr. President and gentlemen: I think one real discovery that 
I have made has been the revelation of how much of this sub- 
ject can be effectively condensed into a few words by so youth- 
ful a mind, and in so charming a way that it is more likely to 
reach the minds of those whom we are anxious to reach than all 
the learned discussions which we ourselves may give it. 

You may be doing a very good piece of work, and if you do 
not know how to tell the story you may fail. And if there is any 
one thing that seems to me deplorable about malaria eradication 
and mosquito extermination, it is that the facts related to it are 
so generally unknown to the public at large. I would like to make 
a suggestion that at the next meeting you have an exhibit in con- 
nection with the work, and that you show in the adjoining hall, by 
large scale maps and diagrams and illustrations and photographs, 
the real work that you are doing, as you can never hope to throw 
on the screen or set forth in a fifteen or even a forty-five minute 
speech. I think the time has come for such a display of the col- 
lective knowledge, the collective wisdom on this subject, and it 
would attract attention away beyond the confines of this state. 

I have said this before, but I shall keep on saying it until it 
brings fruit: that we must learn to present the facts of our work 
as effectively and as thoroughly as they do abroad. I have here 
in my hand, for illustration, a small report by a local government 
board of England, a report with a number of excellent maps, a 
very learned discussion of about 178 cases of malaria. Now that 
is science, that is wisdom, that is real evidence of government, 
that you make a great deal of hullabaloo,about the beginning of a 
disease and the introduction of the disease in a country where it 
does not belong, or where at least it has not been endemic for a 
great many years, and where the menace of its introduction, be- 
cause of the fact that the Anopheles mosquitoes are common 
throughout south England, is clearly recognized. 

Now that is real effective publicity—no nauseating propaganda; 
no claim is made as to what can be done or what cannot be done, 
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but a real contribution to arouse the interest of the people to the 
new menace. ! 

Let me draw you a contrast. I was last year in California, 
where I made a malaria investigation through the Sacramento 
Valley, a valley about one hundred and eighty miles long, I think. 
It is without question one of the most fertile regions of the globe. 
It is even more the land of promise than the Garden of Eden. It 
is one of the most wonderful areas in every way that we have in 
this whole country. The rainfall is unevenly distributed, so that 
irrigation is necessary, and as the vast ranges are being broken up, 
irrigation is becoming.common. With irrigation has come malaria, 
because the Anopheles mosquito is everywhere. Last year they had 
some 15,000 cases of malaria, and possibly nearer 20,000. There 
was not the slightest real public interest worthy of the name. Doc- 
tor after doctor told us he was not reporting his cases. No at- 
tention was being given to it locally in an effective manner. In 
that great state, they have the finest rules and regulations for 
malaria eradication that I know of anywhere, and yet they permit 
the state to become infested with this disease, to develop new 
endemic centers that may be extremely difficult to eradicate be- 
cause of apathy. There you have the doctors in England, with 
a few hundred cases and this report, and California, with several 
thousand, and loss of life in every hour, indifferent. 

What has been done in malaria control work during the war 
should not be lost. An enormous sum of money has been spent 
in intra and extra-cantonment sanitation. It would be a crime if 
those cantonments were surrendered or were permitted to fall 
into disuse. And it is to be hoped that a plan which the American 
Public Health Association has under consideration may prove 
feasible: namely, that the cantonments shall be used for wereral 
health purposes in some way; that they shall not fall into disuse. 
We need them. We are at the beginning of a new health era, a real 
health era. We are going to break in the next ten years with the 
past in which the health officer was purely a delinquency officer, 
purely a man ready to go on the job after the fact, after the disease 
had broken out and attained to serious proportions, and then limit 
his activities to prevent as well a new and further spread. I think 
we are too deeply impressed with the failure of our health or- 
ganizations, both in the recent influenza epidemic and in malaria, 
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not to realize our solemn duty to re-examine into the foundations 
of all this sort of off-hand public health activities, and perhaps 
adopt a totally different line of procedure to more effectively 
safe-guard the interests of the people in the future against such 
lamentable and sorrowful occurrences. 

One of the means to accomplish this is a different method of 
health education. Suppose, for illustration, that the mosquito 
problem and the malarial problem were made a part of two or 
three years’ teaching. It is all that 1s necessary on every primer 
or on every first reader. What a vast amount of good knowledge the 
child will acquire in a simple, effective way, In England, when 
this malaria question broke out, the government utilized to the 
fullest extent the Natural History Society throughout England to 
collect the mosquito and identify the species. If we had such natural 
history societies among our children—call them nature study so- 
cieties, if you please—but every child should know more or less about 
the insect life of the community, and, broadly speaking, the major 
portion of all our epidemic diseases are insect borne. 

Now if those are the invisible foes of our life, as the little 
lady said, is it not our duty to fight those with all of our might 
as effectively as we have fought the visible and more formidable 
foes that have faced us on the other side? In England they 
realize a principle which as yet has ‘hardly gained current ac- 
ceptance in this country: namely, that any effective anti-malaria 
campaign must rest upon an entomological basis, and they place the 
entomologist first and the doctor last. And I am firmly of the 
opinion that until we get rid of the idea that the doctor is the 
guardian of the public health or responsible for individual health 
and well-being, we shall never get anywhere in our public health 
campaign, including malaria eradication, and that is primarily 
an entomological question. If you don’t know the species you 
are dealing with you cannot effectively apply the measures that 
must follow; and if you do not know how you are succeeding in 
eradicating different species of mosquitoes you cannot be sure of 
the fact that you are going to eradicate malaria successfully. And 
I, therefore, would like to leave with you the thought that on 
every occasion, to emphasize that this is primarily a lay problem 


and not a medical problem. We are primarily concerned with 


mosquito extermination rather than with malaria eradication. Just 
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as has been shown in the army, by the very fact that they have 
exterminated the mosquito so successfully, is due the fact that 
they have not subsequently had to trouble much with malaria. 

The experience with malaria in Macedonia might have wrecked 
the cause of the Allies if there had not been a turn in the tide 
of war and if that section had been made the real center of the 
contest. And it is without question the most difficult territory, 
perhaps, in the world, in which successfully to fight malaria and 
the mosquito. | 

A very interesting little book has been written—one of a number 
on Macedonia—that I cannot but recommend to all of you who 
would like to know real facts. You can read it in half an hour, 
but it brings home to you the truth that until they got away from 
the idea that they could fight malaria in Macedonia by quinine 
immunization, by daily dosing with quinine, and that they had to 
concentrate their effort upon exterminating mosquitoes by any and 
every means at their command, they could not make any headway 
in reducing the none-effective rate to reasonable proportions. 
- Captain LePrince and Dr. Gorgas went to Panama, I think, in 
about 1906. At that time the Isthmus rate, the non-effective ad- 
mission rate, was 514 per 1,000; or, in other words, broadly speak- 
ing, one-half the labor force were continuously suffering from 
malaria. In 1911 they had reduced that rate to 184, by 1915, to 
51; by 1917, to only 14, or practically no cases of malaria now ex- 
isted among the Isthmus labor force. 


At Crossett, Arkansas, during 1915, among a population of about 
2,000 people, there were 2,500 calls for malaria among local physi- 
cians. In 1916, when the first irrigation measures by the Rocke- 
feller Commission were applied, that number was reduced to 741. 
During 1917, it has been reduced to 200; during 1918, there were 
only 25 cases left. 


At Hamburg, a nearby town, also about 2,000 people, in 1916, 
they had 2,300 calls on local doctors for malaria; in 1917, only 
260, when the work began; and in 1918, when it became really ef- 
fective, there were only 59 cases. In other words, it practically 
had disappeared. 


At Lake Village, an almost hopeless locality, typical of cypress 
swamp regions, in a population of 2,000 people, there were 1,800 
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cases in 1916; about 1,400 in 1917, when the work beget and last 
year there were only 83. 

Now I can quote town after town and locality after locality, and 
we can prove to you conclusively that mosquito eradication is the 
only means*by which malaria control can be made effective, that 
all reliance upon quinization, upon quinine immunity and quinine 
prophylaxis are practically hopeless by way of control. They have 
carried on such work in the Yazoo Delta. They are now and have > 
been satisfied ; they seem to be very well satisfied for the time being 
in some counties. But it strikes me as perfectly absurd to con- 
tinue an existing condition which gives rise to the fever and to 
meet it by remedial measures which must forever be continued 
if you wish to keep malaria to the minimum; whereas, if you 
merely remove the conditions which give rise to it, which is shown 
in these communities to which I have referred, and as was done 
at Panama, and as was done later on in Macedonia, you really 
eliminate the cause, and you save all the money you spend on 
quinine and all the suffering that goes with it. For it is not a light 
thing to carry on quinine immunization effectively. It is a very 
serious matter, and most of all with native populations. 

Another interesting illustration of the economic side of this 
question—and I always like to emphasize that, because if you 
cannot prove that it pays, you have difficulties in raising the money 
behind it—in the southwest, the Southwestern Railway, of which 
Mr. Edwin Gould is President, have made appropriations for sev- 
eral vears, and malaria, which was a very serious evil among railway 
employees in that section, has been virtually reduced to negligible 
proportions. 

PRESIDENT ENGLE: The next paper is by Mr. Reiley. 
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Plans for Protecting War Workers at the Atlantic Loading 
Company’s Plant at Elwood and the Bethlehem Loading 
-Company’s Plant at Mays Landing. | 


BY FRED. A. REILEY, SUPERINTENDENT ATLANTIC COUNTY 
MOSQUITO EXTERMINATION COMMISSION. 


The entrance of the United States into the World War neces- 
sitated the immediate erection of many munition plants. These 
plants require large areas close to tide water or trunk lines and 
not too close to thickly settled parts of the country. ‘The pine 
covered lands of South Jersey possessed these two esential fea- 
tures, also one other feature that appealed to the powers that be 
located at Washington, that was, the land was cheap. 

The U. S. Ordnance Department decided to locate two im- 
mense shell loading plants in Atlantic County, one to be erected 
at Elwood by the Atlantic Loading Co., and the other at Mays 
Landing by the Bethlehem Loading Co. Work was started in 
March on plants and townsites. 

On the arrival of the Atlantic Loading Company’s Sanitary En- | 
gineer it was evident to him that the plant was in what appeared 
to be a bad mosquito territory, located as it was on the edge of 
several fresh water swamps. He made inquiry among the natives 
and was assured that his inference was correct, and at the same 
time was informed of the existence of a mosquito commission in 
the county. His next mbve was to find this commission and ar- 
range with the writer for a meeting at Elwood. The managers and 
engineers-in-chief were present and were anxious to know just what 
to expect during the coming summer. These engineers knew 
little of mosquitoes, and nothing of the yearly army of invasion of 
pests from the salt marsh, that heed not the present day working 
hours, but keep busy day and night, with apparently no rest. 

A history of 1917 was recited, to the consternation of all pres- 
ent. They admitted that they had come prepared for mosquitoes, 
equipped with screening for windows and doors, which would give 
comfort to men during the night but not during the day. Immed- 
late action was demanded and cooperation promised with all in- 
terested parties. 

Nothing had been heard from the Bethlehem Loading Co., who 
were located in a much worse place than was the Atlantic Loading 
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Co. Upon approaching the sanitary engineer at Mays Landing, 
however, on the subject of control of mosquitoes he signified 
his desire to do everything in his power toward cooperation with 
the Atlantic Loading Co. and the Mosquito Commission. 

A meeting was called at the office of the Mosquito Commission 
for April 2, and representatives of both Loading Companies were 
present, also a representative from the State Agricultural Exper- 
iment Station. The matter of protection for these two plants was 
taken up and the habits of the species of mosquitoes with which 
we had to deal explained. The members from the loading com- 
panies wanted more definite figures than could be given off hand, 
and the meeting adjourned for one week to allow the combined 
offices of the State Experiment Station and the Atlantic County 
Mosquito Commission to prepare detailed plans and costs for the 
elimination of mosquitoes directly affecting these plants. 

To prepare these plans we had to bear in mind that the interested 
parties knew nothing of mosquitoes and their habits, and unless 
fully and clearly explained, would not understand the need for 
the plans as prepared. 

Careful study of the problem has shown the species of salt 
marsh mosquito concerned travel on winds of low velocity (10 
miles per hour or less), of high humidity (70 per cent or more), 
and of high temperature (about 80 degrees.) Also, experience has 
taught us to expect flights of 30 miles. With these facts in mind, 
charts were prepared showing the wind directions and wind velocities 


for the months of -May, June, July, August and September of the © 


years 1914, 15, 16 and 17. Maps were also prepared showing the 
known breeding grounds of. the salt marsh mosquitoes and their 
relation to the munition plants concerned. 

The charts served to show that the prevailing winds for the 
months mentioned came from the south and southwest and also, 
that the winds from the east and northeast were comparatively 
rare, with the exception of during the year 1916, when all but one 
emergence of salt marsh mosquitoes were followed by easterly 
winds. These flights covered Egg Harbor, Elwood, and Ham- 
monton. A very few reached Mays Landing. They further served 
to show that favorable wind velocities occur during the latter 
part of June, July, August and the forepart of September. It may 
be assumed that winds from any of these directions blowing as 
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they do over large bodies of water will be hheavily charged with 
moisture. During the latter part of June, July and August and 
the forepart of September the temperature is high enough to favor 
mosquito flights. 

It thus appeared that from the standpoint of wind direction, 
wind velocity, humidity and temperature, salt marsh mosquito 
flights would readily take place during the latter part of June, July, 
August and the forepart of September, from the salt marshes 1in- 
dicated to the regions in which these plants are located. It there- 
fore seemed necessary in outlining a plan for the protection of these 
plants to include the completion of the drainage of the marshes 
which lie to the northeast, east, southeast, south and southwest. 

This involved a tremendous area of marsh and meant a large 
expenditure of money, and it was deemed wise to present three 
different plans of procedure. First, a plan that would give com- 
parative freedom; second, a plan that would give practical free- 
dom; and third, a plan that would give as near absolute freedom 
from the pest as might be had. 

Detailed specifications were given for each of these plans as 
to the areas to be drained, their location in the counties, the 
acres drained, the acres undrained, the footage of ditch required, 
and the cost. 

Plan No. 1 contemplated the drainage of the salt marshes in the 
basins of the Mullica River, Great Egg Harbor and Tuckahoe 
Rivers, in the counties of Burlington, Ocean, Atlantic and Cape 
May, and involved the cutting of 9,070,720 lineal feet of 10-inch 
by 30-inch ditch, or its equivalent. On a short time basis (150 
days), it was estimated that the actual contract cost would be 
$204,091.20, and the overhead charges for inspectors would be an 
additional $4,677.07. On a long time basis, or a period of one year 
we estimated the cost would be $181,414.80, and the overhead charges 
would be the same as in the shorter period of time. With this 
plan carried out, the plant located at Elwood would rarely be 
visited by salt marsh mosquitoes, but the plant located at Mays 
_ Landing would probably have visitations several times during the 
season. These visitations would, however, be of short duration and 
greatly reduced in severity. 

Plan No. 2 contemplated the completion of the drainage of 
all salt marsh within a radius of twenty miles of these plants and 
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located in the counties of Burlington, Ocean, Atlantic, and Cape 
May. It was estimated that 11,438,400 lineal feet of 10-inch by 
30-inch ditch, or its equivalent, would be required. On a short 
time basis (150 to 200 days) it would involve the expenditure 
of $257,364 for actual contract work, and an overhead charge of 
$5,897.90. On a long time basis the estimate was $228,768 for 
actual contract work and the overhead charge $5,897.90. The 
work comprehended in this plan would give to the plant at Elm- 
-wood as nearly complete freedom from the mosquitoes as an opera- 
tion of this kind could possibly do. This also meant that salt marsh 
mosquitoes at Mays Landing would occur very infrequently and 
then only in small numbers. 

Plan No. 3 contemplated the completion of all salt marsh areas 
within a radius of 30 miles of these plants and situated in the 
counties of Burlington, Ocean, Atlantic, Cape May and Cumber- 
land, and involved the cutting of 35,111,360 lineal feet of 10-inch 
by 30-inch ditch, or its equivalent, costing on a two-year basis, 
$790,005.60 with an overhead charge of $18,104.29. The tre- 
mendous area involved made a shorter time limit for com- 
pletion impossible. The freedom given the Elwood plant by 
this plan would probably be no greater than that obtained 
by carrying out plan No. 2, but the freedom at Mays Landing 
plant would, under this plan, be about the same as that obtained 
at the Elwood plant under plan No. 2. 

The estimates of time were based on the known performance of 
special salt marsh ditching machinery. A single machine of this 
type, run on piece work, could average 5,000 feet per day. There 
were at least ten of these machines on the salt marshes of New 
Jersey and New York. 

As to the maintenance of ditching installed, it was explained that 
there existed in the State of New Jersey two types of legal or- 
ganization working for the control and elimination of the salt 
marsh mosquitoes. The first was the State Experiment Station, 
operating under an act passed in 1906, and the second the County 
Mosquito Extermination Commissions, operating under an act passed 
in the year 1912. The first organization was the authorized agency 
for the expenditure of State funds, and the second the authorized 
agency for the expenditure of County funds. The work of one 
county commission was correlated with that of other county 
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commissions, and with that of the State Experiment Station by 
the fact that the Director of the State Experiment Station was 
ex-officio member of every county commission, and by the further 
fact that it was his duty to pass upon plans and moneys according 
to which, and with which, the County Mosquito Extermination 
Commission does its work. 

With the completion of the initial drainage, maintenance has 
been, and in all probability will continue to be made a charge upon 
local county funds. 

After the above plans and estimates were prepared, a meeting 
was called to discuss them and also make an inspection of drained 
meadows to see the results of the ditching already installed and 
get an idea of the possibilities of the ditching machines then in 
use. The representatives of the two loading companies were con- 
vinced of the possibilities of mosquito elimination, but were not so 
sure as to the procuring of necessary funds. The Commissions in 
the counties interested were willing to expend the proportion of their 
appropriation that they had been spending on salt marsh drainage, 
and the Experiment Station agreed to use all money then available 
for ditching in this area. This was but a drop in the bucket, and left 
most of the expense to be borne by the two loading companies, 
which was not at all satisfactory. However, they both agreed 
to place a request in the hands of the Ordnance Department or the 
Housing Committee at Washington, with an earnest appeal for their 
assistance. We went further by preparing duplicate sets of: plans 
and specifications and forwarding same with a personal request 
from the President of the Atlantic County Commission to Secretary 
of War Baker, Surgeon General Gorgas, and Mr. Charles M. 
Schwab. 

Replies were received from all, endorsing the plan and promising 
to spare no effort to secure a satisfactory ruling from the proper 
committee. 

Half of the 1918 mosquito season had passed when we received a 
call from Captain Tucker, who was attached to the office of Surgeon 
General Gorgas. He had with him a set of plans and specifications 
that we had spent so much time in preparing, and a message from his 
office. It was to the effect that every effort would be made to free the 
munition plants and cantonments of the mosquito pest raised on 
those grounds in fresh water, but the hordes of mosquitoes raised 
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on the salt marshes of New Jersey and other states would have 
to be made the best of by the workers and soldiers, as the amount of 
money necessary to drain all salt marsh from Long Island to 
Florida was too great to allow the government to attempt it. 

This was a sad blow to our hopes of quickly freeing the best 
part of South Jersey of the mosquito pest. We have but one hope 
left and that is to have the Legislature at Trenton make the long 
looked for appropriation for a state wide fight against the mosquito 
and save the land for the farmers. 

A summary of plan No. 3, which contemplated the completion 
of the drainage in practically the whole of the South Jersey marshes, 
is given in the following two tables. 


TABLE 1. 

Area 

No. 

1 Atlantic County ....South side of Mullica River, above Leeds Point, 

2 Atlantic County ....Great Bay to Great Egg Harbor Bay, ocean to 
mainland. 

3 Atlantic County ....Both sides of Great Egg Harbor River to north side 
of Tuckahoe River. 

4 Burlington County..North side of Mullica River. 

5 


Ocean Coulnty.:. >... From Ballanger Creek on the west side to one mile 
east of Wiltis Thoroughfare, | 
Go. Ocean (County .o:.. Great Bay east of No. 5 to north end of Staf- 
ford Twp. 


7 Cape May County..South side of Tuckahoe River. 

8 Cape May County..Peck’s Bay to 34th Street Boulevard. 

9 Cape May County..34th Street Boulevard to Ludlam Bay. 

10 Cape May County..Ludlam Bay to Tatham L. S. Station. 

11 Cape May County..Stites Sound to Anglesea, 

12 Cape May County..Fishing Creek Marsh-Delaware Bay. 

13 Cape May County..Green Creek. 

14 Cape May County..Dias Creek. 

15 Cape May County .West Creek, Dennis Creek and Goshen Creek-Del- 
aware Bay. ; 

16 Cumberland County.Mauricetown Marsh. 

17 Cumberland County.West Creek and Riggan Ditch. 

18 Cumberland County.Maurice River Neck to Beadon Point. 

19 Cumberland County. Maurice River, south of Haleyville. 

20 Cumberland County.Dividing Creek Marsh. 

21 Cumberland County.The Glades. 

22 Cumberland County.Fortesque Neck to Nantuxent Creek. 

23 Cumberland County.Cedar Creek to Nantuxent Creek. 
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TABLE 2, 


No, 3 plan for absolute freedom (as nearly as such a thing can be had). 
Involving the completion of drainage of all salt marsh areas within a 
30-mile radius of plants. 

No, of feet To complete 
Acreage Amt. to be of 10x30-inch drainage in 
total drained ditching, or 2 yrs.—cut- 


County Area its equivalent ting ditches 
No. required at2'Y4cper ft. 


Overhead at 
16Y%4c per A. 


PAARL ssc ce see ee 1 7.373 7,375 2,360,000 $ 53,100.00 
Aes) Ch ry 4 31,720 856 273,920 6,163.20 
ESS OVO eee 3 10,893 5,165 1,652,800 37,188.00 
Buslington -).......... 4 9,717 9,717 3,109,440 69,962.40 
GCA i iene aes ces 5 4,020 1-712 547,840 12,326.40 
(Osea Ge 6 24,403 13,922 4,455,040 100,238.40 
@apee Widay  .....5..-- 7 5,364 4,377 1,400,640 31,514.40 
Gane May Wiese eke 8 2,375 
Gane) May .....55..- 9 8,179 6,543 2,093,760 47,109.60 
@ipes May” wwe. ss. 10 7,077 5,661 1,811,520 40,759.20 
Gane) May (25... 6.<.. 11 14,579 11,663 3,732,160 83,973.60 
Gane May ...2....-. 12 975 975 312,000 7,020.00 
Game! Wiay. acc. sss. 13 925 925 296,000 6,660.00 
Gane Wlayr oe... cc kes 14 950 950 304,000 6,840.00 
Camels Way! seco. fs 15 9,330 9,330 2,985,600 67,176.00 
Cumberland... ....... 16 1,102 1,102 352,640 7,934.40 
Cinmiberland: ......... 7, 4,379 4,379 1,401,280 31,528.80 
Cumbetland 3... ...%. 18 16,739 13,391 4,285,120 96,415.20 
Cumberland. ..2....... 19 1,292 1,292 413,440 9,302.40 
Cumberland-..........20 1,710 1,710 547,200 12,312.00 
Cumberland .......... 21 2,242, 1,793 573,760 12,909.60 
Gunmmberland:...:...... 22 4,104 3,283 1,050,560 23,637.60 
Cumberland ........... 23 4,503 3,602 1,152,640 25,934.40 
LECUE S| ee 173,923 109,723 35,111,360 $790,005.60 
Cost of completing the above drainage in two years: 
MTR SCME CHIBI S re oor eerchs cats «els ciars sorter ease pceuase « ocsecece si en ee $790,005.60 
“RRBE GRC 1) LSI Arn Mant ie AON aes OC ey AI ane EER een ea 18,104.29 
lita Ce MEE ae Asche he shes oath Gs ys ace Ete SCE Sy cala. ole: ares ciel’ as ep naia vermis ls $808, 109.89 


PRESIDENT ENGLE: Any remarks about Mr. Reilly’s paper? If 
not the business session of the association is in order. This busi- 
ness session is not at all private, anybody can stay that wants 
to, whether they are members of this association or not. 
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BUSINESS, SESSION: 


PRESIDENT ENGLE: The first thing on the program of the busi- 
ness meeting is the report of the President. Since that was put 
on the program he has been trying to think of some report to make, 
but scarcely knows what to say. 

I know that there was an Executive Committee, there was a 
Publicity Committee appointed, and various other committees. Your 
President has met with those committees, I guess, every time they 
have met, and we have tried to do considerable work in those meet- 
ings. The 1esult of those meetings will appear in the different 
reports of the committees. It is not necessary for me to go into 
them, 

We struggled with the legislature last winter, with the result 
of getting $5,000 less than we struggled for, to say nothing of 
some more. And we have been active already this year before 
the Budget Commission and in other ways to see if we cannot get 
the state to take hold of this proposition in a way that’ means busi- 
ness. We seem to be about as far ahead as we were when we 
commenced. The details of that you will hear later in these reports. 

One of the interesting reports at this time will be the report of the 
Secretary-Treasurer as to the state of finances of the association. 

SECRETARY HEADLEE: The report of the Secretary and Treas- 
urer, etc., are a sort of necessary evil to the conduct of our business. 


REPORT OF THE SECRETARY 


During the past year the Secretary has conducted a large volume 
of correspondence with the membership of the association, in- 
terested citizens of New Jersey. and various persons in other parts 
of the country and other parts of the world, who were interested in 
the work New Jersey is doing for the suppression of mosquitoes. 
The Secretary has acted as secretary of the various committees, 
prepared the minutes and sent them out. He has edited, with a . 
certain amount of aid, the proceedings of the Fifth Annual Meet- 
ing, has taken it through the press and distributed it among the 
county mosquito extermination commissions. 

Fifteen hundred copies of last years’ proceedings were printed 
and the following distribution among the mosquito commissions 
made: | 
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ue Guat COLES i ee ee as ee le ae a 200 
pamemiic COUNty’ 2.6... Le ee ee Pn ee: 200 
LPRein) (GO ale eae ai ane Mtoe orl ao 150 
ee OU. ac.) o's 3 Ne en Pete eee shoe pee 150 
imaOmUity os sk Lae Vo eer ea rete oe 150 
igre cm COUNLY —. 5.4 ete ee eg cs 100 
PEI MING ee xe COUIUEY 0. ae owe ainsny ohn Wome mietesecoutot ee 100 
Monmouth County ...... a ot aE 5 din eens 100 
OD prem GRUNING YS ce Silay 2) ah ds ola ogee Oe sala Pe MeN 100 
Peele OUTLY olivia el co oe eee ees = chet: = 100 


The constitution, and Chapter 104 of the Laws of 1912 seemed 
to indicate that practically the whole edition should be sent to 
the mosquito commissions for distribution among the people living 
within their counties. The differences in numbers sent are due to 
two factors: (1) The counties receiving one hundred and fifty or 
more are the ones which pay the larger assessment; the ones 
- receiving one hundred copies are the county commissions paying the 
smaller assessment. (2) Hudson and Atlantic each received more 
than one hundred and fifty, because the membership of the asso- 
ciation in those two counties is so much larger as to indicate that 
the interested recipients of the proceedings would be materially 
greater. 

The membership of the association has now reached a point, 
about 2200, where the numbers of proceedings printed is totally 
inadequate to furnish each with a copy. If each member is to 
receive a copy of the proceedings of the present session it will be 
necessary to make different financial arrangements, in order that 
more may be printed. 

The Secretary has found that the task of editing and printing the 
proceedings is too great for him and his staff to take care of 
promptly. Last year an effort was made to secure help among the 
mosquito commissions. Help was proffered, but when an attempt 
was made to place the typing of the revised copy among the mos- 
quito commissions it was found that, for one reason or another, it 
was impractical for most of them to devote any time to it, and 
even such as did undertake a portion of the work found that their 
typists were so thoroughly occupied with the regular duties of the 
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commission that much delay must occur before the work could 
be finished. It finally became necessary for the Secretary to em- 
ploy a special stenographer to finish typing of the revised copy. It 
is only fair to say at this point that the stenographic copy of the 
proceedings was lost in the express between Red Bank and New 
Brunswick, and that Mr. Kelly was compelled to prepare and sub- 
mit another copy. 

For the handling of the proceedings of the present session, the 
Secretary would like to suggest that the association authorize the 
employment of an editor on whose shoulders can be placed the 


duty of getting this report out within sixty days of the close of 


these meetings. Exactly what figure may be involved by this pro- 
cedure he is at present unable to say; but he anticipates that it 
will not exceed one hundred dollars. 

The Secretary, acting under the authorization and direction of 
the Executive Committee, has prepared the program which is 
before you, has secured the speakers’ and made the necessary ar- 
rangements. About one month before the date of the present 
meeting he sent out invitations, as nearly as the list would permit, 
accompanied in each case by a tentative program to all Boards of 
Health, Chambers of Commerce and Boards of Freeholders, re- 
questing each of these organizations to send a delegate to the forth- 
coming meeting. A considerable number of these organizations 
have already notified the Secretary that they would send a repre- 
sentative. 

A little more than a week before the time of meeting, the pro- 
gram, accompanied by a letter of invitation, was sent to every 
member of the association, to the Presidents and Secretaries of the 
Boards of Health, to the Secretaries of all Chambers of Commerce, 
and Boards of Trade, to all members of the Legislature, to all Free- 
holders, to all State Departments, to all newspapers, and to many 
other persons, totaling about four thousand invitations. 

The Secretary also arranged to establish an office during the 
meetings in a room of the hotel adjacent to the room of meeting. 

TuHoMAS J. HEADLEE, 


Secretary. 
i. ery. 


PRESIDENT ENGLE: Gentlemen, you have heard the Secretary’s 
report. What is your pleasure? 


aie 


elt 


eur 
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=, 


fyi vse pei Cho 


PROCEEDINGS OF SIXTH ANNUAL MEETING 


Mr. POLLitT: 
full in the minutes of the association. 

(The motion was seconded.) 

PRESIDENT ENGLE: 


101 


I move the report be received and printed in 


You have heard the motion, that the report 


be received and printed in full in the minutes of the association. 
All in favor of the motion signify it by saying aye; contrary no. 


It is carried. 


REPORT OF THE TREASURER. 
The financial statement of the Treasurer follows: 


Pemeeeeieoniany: 1, 19TS, 5. fs. ojrcke ce tile Go Voss be ccesc ve cigaueteness 
RECEIVED 
Bemmnseotan Eiudson County .......cc ee ce cee ee cece tees $ 75.00 
Pena 19M5. “Cape May County 2.2.00... cc cece eee eee 50.00 
Poreromoniswmmassaic County ..... csc wccsesecscccesetes 50.00 
Pieter nion County. .. oc. ccke wesc ccs cece scsccs 75.00 
retell essex County ve... ccc ccc cece ese eccecs cence 75.00 
Paeeemota Atlantic, County (ie. .el cece ce cee cence es 75.00 
Migtieeur todo Bergen; County <.jocsi cesses se cececcsesces 75.00 
Perea (Ocean County: o.. ce cae. ec ecole che costo ees 50.00 
Popo nOle. Monmouth County, .2c.....0..0cec sees cess 50.00 
Aug. 20,1918. Middlesex County, 1917 and 1918 assessments 100.00 


Feb. 11,.1918. 
Mar. 21, 1918. 


eooceoeeo see eo eee esto eee eer eee eee eee eee eee eee ee © © @ 


EXPENDED. 


To E. V. Close for clerical assistance.-...... $ 1.80 
To MacCrellish & Quigley for printing 4th 


PUM EOCCEOIIES 5.5.) osies coc belbs wieuelodscicecedeeusece 380.00 
Mar. 21,1918. To J. Heidingsfeld Co., for printing pro- 
eramowete. tor 5th ‘Convention... 6... 26.00. ds. ese nele es 30.25 
Mar 21, 1918; Fo. W.-R. ‘Reed, for envelopes.............- 4.30 
meer ls. 1918. > To.S. H. Burbank Co., for printing.......... 12.00 
May 1,1918. To A. W. Kelly, for reporting 5th Annual 
SUGEELLE od/Gie pS atin et eRe ge eg 114.00 
May 13,1918. To postage for mailing 4th Proceedings.. 3.00 
July 1,1918. To Marion Hye for help in copying 5th 
PMT OCECUINGES -. 54 Leto c drole wie ve Cadeloes cs eeu cuotne 9.00 
Nov. 26, 1918. To C. R. Woodward, for assistance in editing 
Meta IP COCEECINGS 6.00005. os oc wec ccc eeeccaceeus 25.50 
Jan. 11,1919. To postage for mailing tentative programs.. 19.80 
Jan. 29,1919. To postage for mailing invitations for 6th 
PRUETT AMON VCCI) 5255. ols. Sa Nis pis oo lesa! ew eles cle'vad loco’: 40.00 


Cash Matance. Pebruary irelOlG ee ok ce we lec cuuen 


$304.03 


675.00 


$979.03 


102 N. J. Mosquito EXTERMINATION ASSOCIATION 


BILLS PAYABLE. 
To MacCrellish & Quigley for printing 5th Annual Pro- 


Ceedings os 6s ida edad ses Renee oe ee $352.00 
To Fannie Anekstein, for clerical assistance ....... Se ae 64.75 
To S. H. Burbank Co., for printing programs for 6th 
‘Annual Meeting. oo D7 2 Se een ee 45.00 
To W.:R. Reed, for: paper and envelopes ...24 33). fee 24.80 
To The Christie Press for printing letter of invitation to 
6th Meeting, and 2 M copies of the Constitution...... PANE 508.30 
Dieheit 6 hc gusidte Pot huek le. si aed emt ane, 6 ee $168.95 


The outstanding feature of the Treasurer’s report is that the 
expenditures, owing to the increased cost of labor and various 
materials, have become considerably greater than the income. 
Either it will be necessary to cut down the activities of the as- 
sociation, or to increase the financial support which it receives. 

THOMAS J. HEADLEE, 
Treasurer. 


PRESIDENT ENGLE: Gentlemen, you have heard the report of 
the Treasurer. What will you do with it? 

Mr. W. H. Porter: Mr. Chairman, would it be proper for us 
to make the Auditing Committee’s report? 

* PRESIDENT ENGLE: I was going to ask for that later. 

Mr. Potiitt: I move that the report of the Treasurer take the 
same course as the report of the Secretary, that it be accepted and 
placed on the minutes. 

PRESIDENT ENGLE: It is moved that the Treasurer’s report be 
accepted and placed on the minutes as read. All those in favor of 
the motion please say aye; opposed no. It is so ordered. 

Now under the reports of committees we might call for the 
report of the Auditing Committee in reference to this Treasurer’s 
account. 

Mr. Porter: . Mr. Chairman, it seems that before accepting the 
Treasurer’s report you should have accepted the report of the 
Auditing Committee as to approving the figures. It is not too late 
to do it now. As the Chairman of your Auditing Committee we 
respectfully submit that we have examined the receipts and com- 
pared them with the deposits as standing in the National Bank of 
New Jersey, at New Brunswick, New Jersey, and find them cor- 
rect, cent for cent and dollar for dollar. We have also examined 
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the expenditure and compared them with the bills as laid before 
us as paid and find them to be also true. | 

Concerning the matter of outstanding bills, we have no evidence 
excepting that presented, of course, by your Secretary-Treasurer. 
Nevertheless we have gone over the additions and the totals and 
find them correct, and we so report. 

PRESIDENT ENGLE: You have heard the report of the Auditing 
Committee. What is your pleasure? 

A Mempser: I move it be accepted and filed. 

(The motion was seconded. ) 

PRESIDENT ENGLE: It is moved and seconded that the report 
be accepted and filed. All in favor signify by saying aye; opposed 
no. It is carried. | 

Mr. Porter: And all those papers are signed as approved. 

PRESIDENT ENGLE: As suggested at the last meeting, a Publicity 
Committee was appointed, and that committee were Dr. Headlee, 
Mr. Cushing, Mr. Gaskill, Mr. Howell, Mr. Manchee and Mr. 
Myers. They have had several meetings, the result of which will be 
embodied in a report presented by Dr. Headlee, who has acted 
as Secretary of that committee at each of its meetings. 

(Report read by Secretary Headlee.) 


REPORT OF THE PUBLICITY COMMITTEE. 


The first meeting of the Committee on Publicity was held in 
Trenton on May 27, 1918. At this meeting it was developed that 
in the minds of the membership the following conditions existed: 

1. The people of the State of New Jersey are not sufficiently 
familiar with the nature and the results of mosquito extermina- 
tion work to support appropriations necessary to complete the 
initial work on the salt marshes. 

2. The great problem facing mosquito exterminators in the 
State is the education of the general population along these lines 
to a point where such appropriation will be adequately supported. 

3. That the present great war in which the country is engaged 
instead of forbidding the effort of ridding the State of mosquitoes, 
seems rather to make it a more pressing duty than ever before, 
because there have been located within the State’s boundaries a 
large number of shipyards, loading plants, testing plants, munitions 
plants, ordnance depots, and military and naval camps, which must 
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be afforded protection if they are to do the work for which they 
are intended. 

4. The only machinery by which this can be efficiently done is 
a Publicity Organization or Bureau, and it is the duty of this com- 
mittee to create such an organization. | 

In accordance with these conclusions the problem of fies such 
an organization could be completed was attacked. After several 
session concerned with the details of this problem, it was decided 
that the best results were likely to follow the institution of an 
educational organization under the auspices of the New Jersey | 
Mosquito Extermination Association to operate under the control 
of a special committee consisting of one member from each county 
who should be appointed by the mosquito commission operating 
within that county, the President of the New Jersey Mosquito Ex- 
termination Association, the Entomologist of the New Jersey Agri-. 
cultural Experiment Station, the Director of the Department of 
Conservation and Development and the Director of the Department 
of Charities and Corrections. It was further decided that the 
funds could probably best be raised by a percentage assessment 
on the appropriation received by each of the different counties, 
the said assessment being sufficiently large to raise a sum annually 
of about $4,000. This report was finally submitted to the Executive 
- Committee for its consideration. 

The Publicity Committee, further through the Agricultural Ex- 
periment Station, has provided for the preparation of a circular 
in cooperation with M. S. P. Leeds, President of the Atlantic City 
Chamber of Commerce, that shall give a brief for that phase of 
the mosquito movement in New Jersey, which is concerned with 
the completion of the initial drainage of the entire salt marsh, and 
shall include endorsements of the same from organizations and 
individuals in all parts of the state. It is expected that this cir- 
cular will be printed in sufficient numbers for broad-cast distribution, 
to the end that the volume of endorsements may be continuously 
increased until the whole of the state has been covered. 

The Publicity Committee wishes to call the attention of the asso- 
ciation to the fact that Mr. Robert F. Engle, the President, has 
gotten out a small folder covering the problem’ of completing the 
initial drainage of the salt marsh, and that the same has been 
widely distributed over the state, creating a favorable impression 


= 
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wherever it went. The committee further wishes to invite the at- 
tention of the association to the fact that, like other great move- 
ments, the mosquito control work in New Jersey has at last pro- 
duced its poet, an illustrated copy of whose latest effort has either 
already been or soon will be distributed among you. 

PRESIDENT ENGLE: You have heard the report of the Publicity 
Committee. 

Mr. Potititr: I would move, Mr. President, that the report 
of the Publicity Committee be received and that it be printed in 
full in the minutes of the association. 

(The motion was seconded. ) 

PRESIDENT ENGLE: It has been moved and: seconded that the 
report of the Publicity Committee be received and printed in full 
in the proceedings of this association. Are you ready for the 
question? All those in favor of that motion please say yes; op- 
posed no. The ayes have it. 

The next report will be of the Membership Committee, Dr. Dar- 
nall, Chairman. 

Dr. DarnaLtLt: Mr. President, I am sorry to say that the 
Membership Committee has no report. I did not know that I be- 
longed to the Membership Committee or was on it until a few 
weeks ago, when you reminded me of the fact. 

PRESIDENT ENGLE: What shall we do with that report? 

Mr. Camp: I move it be received and filed. 

PRESIDENT ENGLE: It is moved that the report be received and 
filed. All in favor say aye; opposed no: It is carried. 

Report of the Executive Committee. Various meetings of that 
have been held and Dr. Headlee has acted as Secretary of that, as 
of everything else, and he will make a report for the Executive 
Committee. 

REPORT OF THE EXECUTIVE COMMITTEE. 


To the Members of the New Jersey Mosquto Extermination As- 
sociation: 
The Executive Committee has held three meetings during the 
year, which were sufficiently well attended to conduct business. 
At the first meeting two matters of importance were considered. 
The first was the report of the Publicity Committee. It was en- 
dorsed with the provision that the sum concerned should be six 
thousand dollars ($6,000) instead of four thousand dollars ($4,000). 
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At the second meeting the subject for consideration was the Sixth 
Annual Meeting of the Association. It was decided that the Annual 
Meeting should be held in Atlantic City, at the Chalfonte Hotel, 
on the 6th and 7th of February, 1919. A tentative program was 
agreed upon and the secretary was authorized to go ahead and put 
it into final form. 

At the third meeting, which was held the evening of February 
6, 1919, the legal aspects of the publicity plan were thoroughly 
considered, and it was decided that the money for publicity work 
should not be raised from the mosquito commissions of the state. 
The financing of the plan, after a great deal of discussion, was 
laid over until the next meeting of the committee. The question 
of what action should be taken regarding the action of the budget 
committee in eliminating the request of the Department of Con- 
servation and Development for one hundred thousand dollars 
($100,000) to be expended in salt marsh drainage through the em- 
ployment of prison labor was discussed, and laid over until the 
next meeting. The action of the committee in laying the above 
matters over until the next meeting was taken, because the prob- 
lems in each case were apparently difficult and merited more mature 
consideration. 

PRESIDENT ENGLE: You have heard the report of the Executive 
Committee. What action shall we take regarding that? 

Dr. BRINKERHOFF: I move it be received and filed. 

(The motion was seconded. ) 

PRESIDENT ENGLE: It is moved that the report of the committee 
be received and filed. Are you ready for the question? All those 
in favor of the motion please say aye; opposed no. The ayes have it. 

The next in order will be the report of the Nominating Com- 
mittee, Dr. Darnall. 


REPORT OF THE NOMINATING COMMITTEE. 


Dr. William E. Darnall (Atlantic City). The Committee on 
Nominations presents the following nominations: 


For President, Mr. Walter R. Hudson, Paterson. 

For First Vice-President, Mr. A. J. Rider, Hammonton. 

For Second Vice-President, Mr. Charles L. Meyers, Jersey City. 

For Secretary-Treasurer, Dr. Thomas J. Headlee, New Brunswick. 

For Executive Committee, William Porter, Cape May; Carl Flemer, Plain- 
field; Reid Howell, Rutherford; Edward W. Jackson, Newark. 
_ Ex-Officio, Dr. W. E. Darnall, Atlantic City; Dr. H. H. Brinkerhoff, 
Jersey City; Mr. Robert F. Engle, Beach Haven. 
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PresipeNT ENGLE: You have heard the nominations as rec- 
ommended by the committee. Are there any other nominations? 

Mr. Jackson: Mr. Chairman, are these to be voted on sepa- . 
rately, or as one recommendation of the committee? 

A MemBer: All together. 

PRESIDENT ENGLE: It has been our custom to ask for other nom- 
inations, and if there were none, to move that they close and then 
the Secretary cast the ballot. 

A MemBeEr: I move the nominations close. 

(The motion was seconded. ) 

PRESIDENT ENGLE: It is moved and seconded that the nomi- 
nations close. Are you ready for the question? 

A Memper: I move the Secretary cast the ballot. 

PRESIDENT ENGLE: All those in favor of the motion please 
Say aye; opposed no. 

A MempBer: I move the Secretary cast the ballot. 

(The motion was seconded. ) 

PRESIDENT ENGLE: It is moved and seconded that the Secre- 
tary cast the ballot. Are you ready for the question? All those 
in favor say aye; opposed no. The Secretary will cast the ballot. 

SECRETARY HEADLEE: I have already cast the ballot. 

PRESIDENT ENGLE: The Secretary announces that he cast the 
ballot, and the nominees proposed by the committee are elected 
for ensuing year. 

Now the next, does anybody know of any unfinished business? 
_ If there is no unfinished business we will take up another question 
under the head of new business. 

Mr. Potuitr: I would like to inquire, under the head of new 
business, if it would be proper to take up the matter of the deficit 
Dr. Headlee made in the report of the Treasurer. 

PRESIDENT ENGLE: While the deficit is under unfinished busi- 
ness, the way to take care of it is under new business, so I think 
it all might be handled under the head of new business. 

Mr. WittiAM DELANEY (Jersey City): Wouldn’t that matter 
come entirely under the jurisdiction of the Executive Committee? 
If so, I move that it be referred to the Executive Committee, with 
power. | 

(The motion was seconded.) 
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Mr. Potiitt: In reference to the matter of receipts of money, 
of course the only way now, I understand, Mr. Chairman, is each 
county paying a portion as designated. I would say for Passaic 
County that we are willing to raise our assessment, if necessary, to 
meet the expenses of the association. Does the Executive Com- 
mittee have that power, or do they have to decide in the asso- 
ciation? | 

SECRETARY HEADLEE: The Executive Committee has no power 
to compel the payment of an assessment. It can levy and ask, that 
is all. If the Commissions do not want to pay, they. do not have 
to do so. ea 

Mr. CHarites LEE Meyers: What was the original proceeding 
whereby the commissions pay what they do? How was that ar- 
ranged? | 

PRESIDENT ENGLE: Dr. Headlee will have to answer that ques- 
tion. 

Mr. Meyers: Was it a motion in this meeting or was it a 
recommendation of the Executive Committee? My point is that 
everybody knows that things cost more and this deficit must be 
met, and it simply means that we must pay more for what we get, 
and the proper action is to make it so that there won’t be any 
deficit, and I am prepared to make a motion, if it is in order, to 
that effect. I believe everybody would agree with me in that, 
that things cost this association more, just as they do everybody 
else, and we have got to pay for it. I don’t know just how to 
make that motion, because I don’t know what the preceding ac- 
tion was, whereby we pay what we do, if I make myself clear. 

SECRETARY HEADLEE: The constitution is not clear on this point. 
Article “7” says, “the expenses of this association shall be met 
annually by a pro rata apportionment to all active County Mos- 
quito Extermination Commissions .in the state.” There is no 
specific provision that the Executive Committee shall lay the as- 
sessment. Nevertheless, the Executive Committee has hitherto done 
this work. Mr. Delaney’s motion that the matter of laying an in- 
creased assessment, sufficient in extent to meet the Association’s 
necessary expenses, is therefore, quite in order and constitutes 
needed specific authority. $/3 

Mr. Meyers: I did not hear the motion. 
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_» SECRETARY HEADLEE: The motion was that the matter of laying 
an increased assessment sufficient in extent to meet the Asso- 
ciation’s necessary expenses be referred to the Executive Committee 
with power. 

_ PRESIDENT ENGLE: It has been moved and seconded that this 
matter be referred to the Executive Committee with power. I 
think that it would be well to hear a little expression from the 
members. 

Mr. Witson: The Morris County members would like to know 
how they can become members of the association, because we 
have not contributed anything, and we are perfectly willing to do 
it if we are put in shape so that we can. 

PRESIDENT ENGLE: I assume from what you stated today that 
you are so young in the affair that you have not been asked yet? 

Mr. Witson: That is so. . 

SECRETARY HEADLEE: Did Mr. Wilson receive any invitation 
to the meeting? 

Mr. WILSon: Yes, Sir. 

SECRETARY HEADLEE: Was there a mark on that envelope? 

Mr. Witson: Well, I never saw the envelope, because my 
stenographer opened it and laid it on my desk. 

SECRETARY HEADLEE: Well, it is my impression that you are 
already on the rolls, that your whole Commission is on the rolls. 
There might be one or two new men whose names we didn’t know. 

Mr. Witson: We didn’t know whether we were members of the 
association or not, but we came down because we wanted to learn. 

SECRETARY HEADLEE: The only point in becoming a member 
is to signify that you wish to become so, and hand your name in. 

PRESIDENT ENGLE: I was not taking the attitude of age when 
I spoke of membership. It was the assessment that I spoke of. 
I thought you were automatically members by reason of being 
members of the Commission. All the Commissioners are members 
of this association. 

Mr. Potiitr: Another recommendation made, I think, in Dr. 
Headlee’s report as Secretary is in reference to getting out the 
proceedings. Is that a request or recommendation? 

SECRETARY HEADLEE: That was a recommendation. 

Mr. Potiitt: Would the Executive Committee have that author- 
ity, or should we do it now? 
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SECRETARY HEADLEE: I assumed that the motion as put by 
Mr. Engle covered that, but if not mentioned, it ought to be men- 
tioned. 

PRESIDENT ENGLE: It might be made a separate motion. 

Mr. DELANEY: I intended to cover that question in my motion. 

PRESIDENT ENGLE: Mr. Delaney states that it was, that his 
motion was intended to cover such extra help as might be necessary 
to get out these proceedings in connection with the extra ex- 
pense of conducting the association. So I suppose the one that 
seconded that will accept it without another motion. If there is 
any objection to that let us know about it. If not it will stand 
as the intent of the motion. 

SECRETARY HEapLEE: Under new business here are some reso- 
lutions. | 

PRESIDENT ENGLE: The Secretary has in his hand a resolu- 
tion to be offered. 

SECRETARY HEADLEE: A resolution offered by Mr. Delaney, of 
Hudson: : 

WHEREAS, When Chapter 104, Laws of 1912, was drafted and 
placed upon the statute books of the State, the fiscal year of the 
Counties began at different periods—some in May, some in July, 
September, and so on, and 

WHEREAS, In order to permit the County Commissions of the 
State ample time to have their budgets prepared and passed upon 
by the Director of the State Experiment Station, and in the hands 
of the financial authorities of the several Counties before the be- 
ginning of the fiscal year in each county, the law directs the County 
Commissions to present to the Director of the State Experiment 
Station a detailed estimate of moneys required by such County 
Commission on or before the first day of April in each year; and 
directs the Director of the State Experiment Station to forward 
to the Boards of Chosen Freeholders in each County, such es- 
timate of moneys required on or before the first day of May, fol- 
lowing its receipt; and 

Wuereas, Chapter 238, Laws of 1918, directs that the fiscal 
year of all Counties begin on January first, and terminate on the 
thirty-first day of December of the same year, and 

WueEreas, By provisions of Chapter 104, Laws of 1912, and 
Chapter 238, Laws of 1918 (if complied with) would require 
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County Commissions to have their budgets or estimates of moneys 
required for the ensuing year in the hands of the Director of the 
Experiment Station nine months, and in the office of the Boards 
of Chosen Freeholders eight months, previous to the time specified 
for the allotment of moneys required by such estimates or budgets. 

THEREFORE, BE IT RESOLVED, That the President, be and he is 
hereby requested to appoint a special legislative committee of 3 
who shall be members or representatives of active County Com- 
missions and whose duty it shall be to present to the present State 
Legislature, and use their best efforts toward the enactment of an 
amendment to Chapter 104, Laws of 1912, by striking out the word 
“April” (meaning the month of April), in section four of said 
act, and inserting in lieu thereof, the word “November” (meaning 
the month of November), and by striking out the word “May,” 
in section four of said act, and inserting in lieu thereof, the word 
“December,” and by striking out the word ‘November’ in section 
seven of said act, and inserting in lieu thereof, the word “January” ; 
and 

BE IT FURTHER RESOLVED, That the said legislative committee 
report in writing not later than March 20, 1919, the result of their 
legislative activities to the Secretary of the Executive Committee 
of this association, whose duty it shall be to forward such report, 
together with all other data, relating thereto, to the several County 
Commissions of the State; and : 

BE Ir FurTHER RESOLVED, That the legitimate expenses of each 
individual member of said legislative committee incurred while 
acting as such, be borne by the County Commission represented 
by such member or members of such legislation committee. 

(The resolution was seconded.) 

PRESIDENT ENGLE: It has been moved and seconded that the 
resolution you have just heard be adopted. It is open for discus- 
sion. 

Mr. Porter: Mr. Chairman, I understand that resolution to 
mean that such funds as we ask for from the various Boards of 
Freeholders and various appropriations shall all fall at one given 
time, a time to put them in the tax duplicates; is that the idea? 

PRESIDENT ENGLE: That is the idea. 

(The question was called for.) 

PRESIDENT ENGLE: All in favor of the adoption of that reso- 
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lution please say aye; opposed no. The ayes have it and it is so 

ordered. | 
SECRETARY HEADLEE: The second resolution offered by Mr. 

Delaney, of Hudson: 

- Wuereas, An impression seems to prevail that the Act of Leg- 


islature authorizing the appointment of, and defining the powers . 


and duties of County Mosquito Extermination Commissions in this 
State, known as Chapter 104, Laws of 1912, is not a successfully 
workable Act, in that the results expected and hoped for by the 
enforcement of the provisions of said Act have not materialized, 
and it further appears that this impression is not confined to our 
own State, but reaches us from neighboring States, and through 
such channels as should impress us with the advisability of dili- 
gently and thoroughly ee as to the whys and wherefores 
thereof ; and 

Wuereas, Nearly twenty years ago a small body, composed of 
self-sacrificing and public-spirited men and diligent investigators, 
banded together at the risk of being ridiculed and jeered at by the 
press and people, for the object of ridding this great State of that 
blighting menace which has held it down commercially and physi- 
cally, as if under a pall from time out of mind; and after several 
years of unselfish and untiring persistency, succeeded in placing the 
movement upon a firm foundation, and in order to insure the com- 
plete success of their laudable object, placed upon the statute books 
of the State, a law which we believe to be workable and all-suf- 
ficient if impartially and uniformly enforced according to the re- 
quirements manifested in each County of the State; and 

WHEREAS, Some of the pioneers have been called to their re- 
ward, and others have almost unanimously stepped aside, and in 
so doing placed in the hands of new men, equally interested and 
earnest, we hope, for safekeeping the institutions of their making— 
let us not show ingratitude for such inheritances, but manifest our 
unselfish and public-spirited purposes by safeguarding and per- 
petuating them. 

THEREFORE, BE IT RESOLVED, That the Executive Committee of 
this Association convene in executive session as soon hereafter, and 
at such time and place as may be convenient for the purpose of 
ascertaining, first, to what extent the law was enforced during 1918 
throughout the state; the number of inhabitants sharing in the 
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benefits derived from the enforcement of the law; the assessed 
valuation of the several counties operating (by counties); the 
extent or acreage of marsh land in such counties; the percentage per 
$1,000 of ratables collected by each county; the per capita tax upon 
the people of such county for 1918; the amount collected by law in 
each County; and the total amount of moneys collected by each 
County Commission to and including 1918, and any and all other 
data which, in the judgment of the Committee, may relate to or seem 
pertinent to the above matters; and be it 

FURTHER RESOLVED, That the said Executive Committee ascertain 
the number and names of the Counties in the State in which the 
law has not been enforced to and including 1918; the number of 
inhabitants and the assessed valuation of such Counties; the Coun- 
ties in which Commissioners may or may not have been appointed, 
giving names and terms of office of such Commissioners; what 
efforts, if any, have been made to enforce the law in such County 
or Counties; the result and any and all other data which, in the 
judgment of the Committee, may relate to or seem pertinent to 
such matters; and be it 

FuRTHER RESOLVED, That the Executive Committee report to 
all.the active Commissions in the State on or before the first day 
of October, 1919, the data required in the foregoing resolutions, 
together with any and all other information which may, in their 
judgments, seem pertinent thereto, and submit a duplicate of such 
report to the next Annual Meeting of this Association; and be it 

FURTHER RESOLVED, That if the Executive Committee deem it 
‘advisable so to do, it may and it is hereby authorized and em- 
powered to delegate to the Secretary of the Executive Committee, 
or to an Assistant Secretary, the task of compiling the data called 
for in the foregoing resolutions, and assess the expense incurred 
thereby pro. rata upon the active Commissions of the State. 


A MemsBer: I move the adoption of the resolution. 

(The motion was seconded. ) | 

PRESIDENT ENGLE: You have heard the resolution. It is moved 
and seconded that the resolution be adopted. Are you ready for the 
question? All those in favor of the motion please say aye; opposed ° 
no. The ayes have it. 

Any other business? 
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* SECRETARY HEADLEE: No other business in the hands of the 
Secretary. 

PRESIDENT ENGLE: No other resolutions? No other subject to 
come before this session under the head of new business? 

Mr. ALFRED GASKILL: Do you want a report from the Reso- 
lution Committee at this time, or at the end of the meeting? 

PRESIDENT ENGLE: Yes, I think so, if you are ready. 

Mr. GASKILL: The Committee on Resolutions has been somewhat 
averse to submitting these recommendations in the ordinary cut and 
dried form. It ventures to ask for the adoption and publication 
of the following statement: 

The New Jersey Mosquito Extermination Association, at its 
6th Annual Convention, held in Atlantic City, February 6 and 7, 
1919, submits the following to the people of the State, and to 
their representatives in the present Legislature. 


1. That upon the authority of the most competent experts, whose 
experience lies principally outside our territory, the mosquito pest, 
which has made the State a by-word, retarded its development, 
and greatly lessened the value of its ratables, is practically con- 
trolable at a reasonable cost. 

2. That the work already done within the State under the 
direction of eleven county agencies, and of the State Agricultural 
Experiment Station, fully justifies its more rapid prosecution to 
the end that the benefits to its people may be enjoyed more widely. 

3. That the advantage and interest of the people of this State 
in effective mlosquito control, require that the State itself bear 
a larger proportion of the cost than it now does. Twelve counties 
now appropriate a total of upwards of $200,000 a year; the State 
appropriates only $15,000. 

4. That the recommendation that State prisoners and reforma- 
tory inmates be employed to clean up the whole salt marsh area 
is practical, wise and expedient from every standpoint. 

5. That we urge the appropriation by the Legislature of the 
sum of $100,000, asked for jointly by the Department of Con- 
servation and Development, the Department of Charities and Cor- 
rections, and the Agricultural Experiment Station, to extend and 
speed up the effort to rid New Jersey of the far-flying salt marsh 
mosquitoes. i 
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PRESIDENT ENGLE: Gentlemen, you have heard those very good 
and pertinent resolutions. What will you do with them? 

Mr. Camp (Cape May): I move their adoption. 

.(The motion was seconded.) 

PRESIDENT ENGLE: It has been moved and seconded that the 
motion just read by Mr. Gaskill be adopted. Are you ready for 
the question? All those in favor please say aye; opposed no. The 
ayes have it. 

Mr. GASKILL: In addition, I wish to state that your committee 
would like to remind you that it did not overlook the very obvious 
and pleasant duty of recognizing those who have contributed so 
much towards the success of this meeting. It felt rather strongly 
that its recommendations as embodied in this statement stand by 
themselves; and we proposed that the meeting would take its own 
action with respect to commendation, approval and thanks in re- 
spect to courtesies and facilities extended. 

PRESIDENT ENGLE: Does any one have any other business to 
claim our attention? If not, a motion for adjournment is in order. 

Mr. Camp: I move we adjourn. 

PRESIDENT ENGLE: It has been moved and seconded that we 
adjourn this session. All those in favor please say aye; opposed 
no. It is carried. 
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FOURTH SESSION, FRIDAY EVENING, FEBRUARI 


Present Encte: The subject this evening is “The Problem 
of Finishing the Mosquito Drainage of the New Jersey Salt 
Marshes.” The first paper is by Dr. Headlee. 


The Problem of Finishing the Mosquito Drainage of the New 
Jersey Salt Marshes. The Work Involved, its Approximate 
Cost and Maintenance. 


BY THOMAS J. HEADLEE, PH.D: ENTOMOLOGIST OF 
JERSEY AGRICULTURAL EXPERIMENT STAMIOM: 


The eggs of the salt marsh mosquitoes are in the marsh mud, 
and every time the meadows are covered with the warm water of 
summer, either by tide or rain, a brood of wrigglers hatch and 
soon are on the wing as adult mosquitoes. Two natural agencies 
limit or entirely eliminate the broods thus started. If the weather 
is bright, the shallow sheet water covering large areas of marsh 
surface and filling the shallower pools, is quickly evaporated and 
the wrigglers die. The deeper pools harbor small killifish, which 
promptly eat all wrigglers that may appear. The result is that com- 
paratively few mosquitoes get on the wing. If, however, the weather 
be cloudy and the atmospheric moisture high, the sheet water dis- 
appears very slowly and enormous broods may escape. 

If the covering tide is very high—so high as to bury the 
meadows deeply—killifish penetrate everywhere, and whether the 
weather be bright or cloudy, prevent the emergence of a large 
brood of mosquitoes by eating up the wrigglers. 

It is necessary, in order to rid New Jersey of the salt marsh 
mosquito pest, so to treat the salt marshes that the breeding of 
mosquitoes on them will be prevented. Man is unable to modify 
the weather, but he can so open the salt marsh with ditching that 
all water upon it will rise and fall with the tide and afford the 
killifish easy access to all parts of the marsh. Thus he helps the 
mosquitoes’ greatest natural enemy—the killifish—to reach and 
destroy them. 

Furthermore, in view of the fact that the salt marsh surface is 
normally about one foot above mean high tide, it is clear that this 
trenching will ordinarily remove all sheet water from the surface 
and empty all shallow pools, thus destroying the mosquito wrig- 
glers by drying them up. | : 


PROCEEDINGS OF SIXTH ANNUAL MEETING 117 


In a few limited localities it has been found more practicable 
to fence the tide out than to cut the large outlets necessary to get 
rid of the tide water. But even in such cases, unless the drainage 
systems are pumped dry, it has been found necessary to find a 
way to introduce and distribute killifish throughout the ditches. 

_ The unit of the drainage system for salt marsh mosquito sup- 

pression which 16 years’ experience has shown to be best, is a 
ditch 10 inches wide by 30 inches deep, with straight, smooth 
sides and an even bottom. These unit ditches are led into natural 
creeks wherever such action is possible, but run into a specially 
cut outlet ditch when natural outlets are not obtainable. The 
deeper salt holes are drained by spurs from the nearest unit ditch. 
The shallow and small holes are filled with sod taken from the 
ditching. The distance between drainage ditches varies from 100 
to 400 feet, depending upon the porosity of the particular salt 
marsh. Most marshes require the drains 150 feet apart. 

The trenches described in the preceding paragraph can be, and 
often are, dug with ordinary garden spades. It is usually more 
economical, however, to use special tools which have been perfected 
for this type of work during the last 12 years. There are at the 
present time in use on the salt marshes of New York and New 
Jersey, one type of one-man spade, two types of two-man spades, 
a three-man spade and a power ditcher. The power ditcher, under 
some conditions, is the most efficient of these tools. With this 
miachine, 5,000 lineal feet of 10 inch by 30 inch ditching can be cut 
in a day of ten hours. 

An average of about 300 linear feet of unit ditching and spurring 
is required for one acre. The cost of cutting varies from 1 to 3 
cents per foot, depending upon the price of labor and the type of 
machinery used. With funds available for continuous drainage 
over large areas, the salt marsh can be satisfactorily drained for 
about $5.00 an acre. : | 

The total area of salt eetan is about 296,000 acres. Basing the 
calculations on the estimated degree of completion of salt marsh 
drainage in each county, drainage enough to cover about 13,374 
acres, not to mention dikes, tide gates and pumps, is needed in 
Hudson, Bergen, Union, Middlesex and Monmouth counties. To 
this must be added 12,000 acres in Ocean, nearly 10,000 in Bur- 
lington, about 20,000 in Atlantic, about 45,000 in Cape May, 52,661 
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in Cumberland, and 31,780 in Salem, making a total of 184,815 acres. 
~More than 30,000 acres (C. C. Verneule gives 34,300 acres for the 
State) of this total have been at some time diked and drained for 
agricultural purposes. A large part of this improved land has 
been reclaimed by the sea and will have to be treated, and about 
20 per cent of the marsh is swept by the tide with sufficient fre- 
quency as not to require mosquito drainage. 

Subtracting the 20 per cent which will not require drainage, 
there yet remains about 150,000 acres to be drained. At the es- 
timated acre cost of $5.00, about $750,000 should complete the 
initial work of drainage. 

While the initial drainage is going on, and after it has been 
completed, the problem of maintenance must be met. The ex- 
perience on the marsh already drained for several years is variable. 
The ditching systems on shut-in meadows with none, or only a 
slight tidal pull are costly, while those on the open meadows with 
strong tidal outlets are cheap to maintain. When the initial drain- 
age has been completed there will be about 70,000,000 feet of 
ditching on the salt marshes of the State. About 20 per cent of 
this ditching will be served with such a scouring tide that nothing 
but removal of occasional blockages and shearing of over-growing 
sides will be necessary. Of the balance, 56,000,000 feet, about 
one-third, or 18,666,666 feet, will have to be cleaned each year. The 
average cost should not exceed one-third of a cent per linear foot, 
or about $63,000. To this must, however, be added blockage re- 
moval, which may be figured at about $800.00 per million feet. 
This adds $40,800.00 to the previous sum, making $103,800.00, or 
about 35 cents per acre. 

Thirty-five cents an acre for maintenance is an average figure 


for the salt marsh as it lies and includes the area of the 20 per: 
cent marsh which does not require drainage. The average cost | 


of the drained areas, exclusive of the areas not needing drainage 
would, therefore, be somewhat greater than 35 cents. Furthermore, 
local conditions of marsh, labor and oversight will make a great 
difference in the cost. Without doubt there are counties where, 
owing to the fact that the marsh is open, has a good tidal suck, 
that labor is low-priced, and that oversight is peculiarly efficient, 
the cost of maintenance will be much less than 35 cents an acre, 
also, without doubt, there are counties where, owing to less favor- 
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_ able conditions, the cost of maintenance will be considerably higher. 

Furthermore, the development of power machinery for ditch 
cleaning is bound to reduce cleaning costs. 

The State should materially assist in the establishment of the 
- initial drainage, but the present practice of local maintenance should 
and doubtless will be continued until the marsh is eliminated as 
a possible mosquito breeder by agricultural, industrial and urban 
development. 

PRESIDENT ENGLE: Ladies and Gentlemen, you have heard the 
problem stated by Dr. Headlee. The next papers are intended to 
show the attitude of different organizations toward this work, and 
the part they can play in the finishing of it. Dr. Headlee, will you 
take the chair? . 

(Dr. Headlee assumes the chair.) 

CHAIRMAN HEADLEE: Gentlemen, the next paper is, ‘““The At- 
titude and Part of the New Jersey State Mosquito Extermination 
Association,” in the carrying out of this work. The paper will 
be read by Mr. Robert F. Engle, President of the Association. 


/ 


120 N. J. Mosquito EXTERMINATION ASSOCIATION 


The Attitude and the Part of the State Mosquito Extermination 
Association Toward Finishing fe Drainage of the New 
Jersey Salt Marsh. 


BY ROBERT F. ENGLE, PRESIDENT, N. J. MOSO) EX Ter: ASSOC. 


Whether or not there is more intelligence in the upper part cf 
the state, may be a debatable question, but certain it is that the 
first. organized effort toward mosquito elimination had its birth 
in the Orange Mountains. It is easy to understand how some 
admirers of a suburban home in northern New Jersey, with visicns 
of lazy evenings on front porches, would be disillusioned when 
they found they had to share them with the pesky visitors from the 
marshes, and which the real estate agent had not included in his 
list of attractions. They were peeved about it. 

A group of men of South Orange sent for Dr. L. O. Howard, 
of Washington, D. C., without doubt the foremost mosquito ex- 
pert in the United States, to come and tell them what to do about it. 

He so enthused them that they raised some money and started 
work. Fortunately or unfortunately, the difference between a fresh 


and a salt water mosquito was not then known. That has all been 


found out since, and though these pioneers destroyed a lot of breed- 
ing places near their homes, a fresh and vigorous lot of mosquitoes 
appeared from time to time. 

Then Dr. John B. Smith, the State Entomologist, announced as 
the result of his investigations, that certain species bred in salt 
water only, and though found on the wing 30 to 40 miles away 
from any salt water, were not produced from larve in fresh water, 
and that any section, no matter how clear of breeding places, which 
was subject to flights from distant meadows, would find local ef- 
forts almost useless. 

Considerable agitation followed, during which New Jersey became 
the butt of ridicule, not only from its neighboring states, but from 
its own people as well. Bryan, Barnum, John Wanamaker or 
somebody said “get people talking about you, it doesn’t matter 
what they say.” 

Now ridicule is sometimes the best advertisement a project can 
have, and in 1906 a law was passed, authorizing the appropriation 
of $350,000, not more than $50,000 of which could be appropriated 
in any one year, and the sponsors of the bill considered the State 
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had embarked on the enterprise of ridding itself of one species of 
its mosquitoes. The money was to be expended under the direction 
of the Agricultural Experiment Station. 

It became necessary for those interested in mosquito work to use 
all kinds of methods and arguments with the various Legislatures 
to get them to see the state-wide nature and necessity of mosquito 
control, and to grant the maximum $50,000. They have never under- 
stood, apparently, that the State, by its enactment of the law of 1906, 
committed itself to state-wide mosquito. extermination, but have 
been slackers on the job ever since. The largest appropriation we 
ever received was $30,000, and there happened to be a mosquito 
fighter that wasn’t a pacifist, on the Appropriation Committee. The 
appropriation has been as low as $5,000, and one year dropped 
out altogether. 

These appropriations, meager as we feel them to be, have served 
to keep up an organization directed by the Experiment Station 
under the control of the Entomologist. Many thousand feet of 
ditches were cut in upper and middle counties, suffering from salt 
marsh mosquitoes, but best of all, the people were inspired and 
educated and made to believe in the possibilities of the work. 

We can easily see that the difficulties in the pathway, early sug- 
gested organization. These few men referred to called themselves 
the “Village Improvement Society of South Orange.” Later ‘The 
American Society for the Control of Mosquitoes’ was formed, 
consisting of Spencer Miller, Dr. John B. Smith, Henry Clay Weeks, 
and others. This lasted about four years, then the ‘North Jersey 
Mosquito Extermination League” was formed, the membership of 
which consisted largely of the Boards of Health of New Jersey. 


In 1912 the law creating the “County Mosquito Extermination 
Commissions” was passed. These Commissions are appointed by 
the Justice of the Supreme Court, and consist of six men who serve 
without pay. The Director of the Experiment Station is a member 
ex-officio of each commission. | 

Annually the Commissions submit a budget for the ensuing year 
to the Director of the Experiment Station. When he approves, he 
signs it and it is forwarded to the Director of the Board of Chosen 
Freeholders, and it then becomes mandatory on the said Board to 
include this amount in the next tax levy. 
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The amount to be raised is limited in counties with a valuation 


of $25,000,000 or under, to one mill on the dollar, to counties of 


fifty millions or under, one-half mill, and so on. 


This mandatory feature of the law has rarely been used, as the 
budget is usually submitted to the Board of Freeholders at the 
same time it is sent to the Director of the Experiment Station, 
and they have mostly made it a part of their budget without much 
opposition. 


During the time this law was under discussion, the need for 
a strong working organization of mosquito fighters was very ap- 
parent. Dr. John B. Smith having died, Dr. Thomas J. Headlee 
was appointed Entomologist, and he suggested to Dr. Ralph H. 
Hunt, who was President of the Essex County Commission, and 
others, the formation of an Association, composed first of all of 
the County Commissions, and such other persons as were inter- 
ested in the work. 


Our Association, therefore, was formed in 1913. Dr. Hunt 
was its first President and held office for three years. Dr. Headlee 
has been its Secretary and Treasurer ever since its foundation, 
has been our counselor, director and inspiration, and has filled the 
role of “George” at every opportunity, and I want to say, frankly, 
whatever the Association is, it is his work. The first Convention 
was held in Atlantic City in 1914, and this is our sixth one, the 
membership now reaching 2200. There are no assessments and no 
dues. 

The attitude of this association toward the problem of finishing 
the drainage of the salt marsh is indicated by its title, 


“New Jersey State Mosquito Extermination Association,” 


and we aim at nothing less than complete extermination, and that 
means the complete drainage of all the salt marshes from Jersey 
City to Camden, and if we keep this slogan continually before us 
and lose no opportunity to learn what our “‘bit” is, and do it, the 
end will not be so far off. 

About this time of year, when the Legislature has been in ses- 
sion, it has been necessary for our executive committee to con- 
sult with our Legislators regarding proposed changes in the law, 
and to remind them constantly that we believe the State was mor- 
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ally, economically and legally responsible for mosquito control on 
a large scale. 

When we approach our overworked appropriation committee, we 
are told that the aggregate of appropriations asked for is over 
fifteen million dollars, and the amount available is between eight 
and nine million, and somebody has to be disappointed. Some of 
‘the members have admitted the importance and accruing benefits 
of the work, but say the job is so big and so good, that we ought 
to have $100,000! But that not being possible, the small sum of 
$15,000 might as well be left out altogether! Leaving us with the 
Same inspiration the “charming daughter had after she had hung 
her clothes on a hickory limb,” but was not allowed to go near the 
water. From the way our appropriations have been increased during 
the past few years, the little girl on the bank will have sadly out- 
grown her clothes before being permitted a hundred thousand 
dollar swim. 

Much more work has to be done, apparently, before the average 
legislator realizes the enormous resort and agricultural develop- 
ment that awaits the elimination of the mosquito, and unfortunately 
where the mosquitoes are the thickest the voters are fewest, and 
the ear of the politician is attuned to the more populous districts. 


Our greatest problem is to enlighten and convert the people, 
greater by far than the mosquito problem. We can conquer the in- 
sect, without doubt, but the human takes time and patience. 


It seems to me the Association’s greatest task just now is a 
campaign of publicity. The average person does not know enough 
about the work and does not realize the necessity nor the possibil- 
ities. Once we get the majority to know as much as we think we 
know, then we will get the money to “carry on,” and enough of it, 
sO we can See the mosquitoless promised land through a telescope 
held the right way. 

Are we over-enthusiastic? Are we a set of fanatics on the sub- 
ject of destroying mosquitoes, is it hopeless in its entirety, and are 
we wasting our time and money? 


I do not think there is necessity for argument on this subject 
here, for we have all passed any stage of doubt regarding the mis- 
sion we are on, and the ease with which a convert is made, once 
we get him on the meadows with us, shows that the work has a 
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human interest and appeal that only needs to be multiplied to 
make enthusiasts of all. 

To approach this work from another angle it has been proposed 
by many, and strongly advocated by the Board of Conservation and 
Development, to use prison labor in draining our marshes. This 
plan has met with the approval of the Department of Charities 
and Corrections, its able Director will tell you all about the prop- 
osition later. 

We are going too slow, gentlemen! Fifteen years is too long 
to wait for this work to be finished. Any increased cost incurred 
in. rushing the work at this time will be more than offset by de- 


creased cost of operation, when contracts are let on a larger scale, 


to say nothing of the rapid increase in valuation of Agricultural 
and Resort enterprises. 

Find out who represents you in the Legislature and where he 
stands on your problem. If he says, “Yes, I am in favor of the 
State doing more of the work,” ask him what he has done about 


it, and keep on asking what he has done about it. And if he doesn’t , 


do something about it that causes results, help your neighbor send 
up somebody that will. 

See that your community has knowledge of what is going on 
and a well defined sentiment about it, and see that the man to be 
elected will represent it. This, gentlemen, is mty idea of the at- 
titude and part of the State Association toward the problem of 
finishing the mosquito drainage of the salt marshes of New Jersey. 

(President Engle resumes the chair.) 

PRESIDENT ENGLE: The next paper is on “The Attitude and the 
Part of the New Jersey Agricultural Experiment Station,” by its 
able Director, Dr. Jacob G. Lipman. 
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The Attitude and Part of the New Jersey Agricultural Ex- 
periment Station in the Problem of Finishing the Mosquito 
Drainage of the New Jersey Salt Marsh. 


Pent ACO G. LIPMAN, PH.D, DIRECTOR OF THE STATE 
AGRICULTURAL EXPERIMENT "STATION: 


Mr. PRESIDENT AND GENTLEMEN: It would seem that mosquito 
extermination in New Jersey is at the beginning of its third stage. 
The first stage, perhaps, might be described as the stage of in- 
vestigation and education; the second, that of organization; and 
the third, as we have been told tonight, that of completion. There 
is in my opinion, a fourth stage, of which I wish to speak later. 

All pioneers are, in a sense, dreamers; and to our sorrow, the 
dreams of the pioneers of mosquito extermination in New Jersey 
were all too short. Some of them, particularly John B. Smith, 
passed on to their well deserved rest. As an enthusiast, he was 
willing to put up with a great deal, as every enthusiast is. But he 
was happy in being also a practical person. And I rather think that 
he saw the possibilities that would come out of a solution of this 
problem. But nevertheless he found it hard to make progress, 
and he had but few to support him in the early stages of the work. 
It seemed to take time to impress education on the minds of the 
many, and the second stage in the mosquito work in New Jersey 
did not come—this period of organization—until perhaps four or 
five years after Dr. Smith, himself, and his associates had gotten 
the work well under way. 

In this period of organization, the enrolling, of men in the 
societies to which your President referred a moment ago, the creating 
of public sentiment, but above all the creating of the machinery 
for dealing with a state-wide problem, I think that the stage is 
happily past. Your presence here tonight, the membership of this 
association, the serious consideration that the mind of the state 
is giving to mosquito extermination, all show that the organization 
has been effective, and that within this period of organization work 
it has been going forward and much work has been done, a large 
part of the salt marsh is no longer within the breeding area and 
is no longer the source of large flights of mosquitoes. 

And when we come to the third stage, with a well defined senti- 
ment of early completion of the experimental work, we are con- 
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fronted in the first place rather by lack of means than lack of ap- 
preciation. Time and again it has been said here since this meet- 
ing opened that sympathy and a sympathetic attitude on the part 
of the state officials are not enough to give us the results, and we 
wish we knew how we might induce the Appropriations Committee 
or induce the people in the state to find a way to provide the funds 
which would bring the work to a close, that is, this third stage, 
at a reasonably early period. 

We think of it no longer as a problem in entomology; we think 
of it as a great constructive undertaking for the State of New 
Jersey. We think of the creating of a vast domain that will be- 
come not only the playground of men, women and children, but the 
site of many homes of men, women and children. We think of the 
million acres of land or more that are potentially good farming 
land. We remember that other states and other territories are at- 
tracting large numbers of settlers that bring not only thrift and 
industry and civic pride, but also capital. For instance, Canada, 
well appreciating the value of the experienced farmer, has held 
out inducements to the American farmers from the northwest and 
the middle west; and it has been said that as much as in the 
neighborhood of $150,000,000 a year were brought into Canada 
by experienced farmers from the western states. 

I spent two very plesant hours this afternoon with Colonel Bryant, 
walking over his farm at Linwood, within a few miles of Atlantic 
City ; and this land of his represents land elsewhere along the coast. 
It is no better agriculturally, or was no better originally. He tells 
me that last year he produced sixty barrels of potatoes per acre, 
and last year was not a good potato year. He has produced a 
hundred barrels of potatoes per acre. He has, by suitable methods 
in farming, made this land very productive, as productive as some 
of the best land in Monmouth, or other of the well known agricul- 
tural counties of the state. 

Mr. Rider, a member of the Atlantic County Mosquito Exter- 
mination Commission, is authority for the statement that within a 
very considerable distance from Hammonton, it is practically im- 
possible to buy land at less than $500 an acre, and a great deal of 
that land is naturally very poor. It has been made productive by 
intelligence and industry. And this million acres of land still under 
scrub oak and pine is potentially as good. __ : 
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Therefore we are thinking of this problem, not merely as en- 
thusiasts in mosquito extermination, not merely as persons in- 
terested in sanitation, as persons interested in bringing comfort to 
those who may come to New Jersey to play or to rest or to work; 
but really because we are interested in the welfare of our state, 
because we are naturally interested in contributing something to 
a great constructive work. Any one of us who may contribute 
even a very little to the elimination of mosquitoes is contributing, 
after all, a great deal to this vast enterprise. 

And so, naturally, in speaking of the attitude of the Experiment 
Station, there is not a great deal to be said. There was a time, in 
the second stage of this development, when we had to compromise 
and to use moral suasion and talk to keep the mosquito law, the law 
which created the Mosquito Commissions, on the statute books. 
There were times, and some of you well know it, when we had to 
fight with our backs to the wall, because there was nothing else 
to do to save the law. And we are happy to think that public sen- 
timent has grown so in New Jersey that there is no longer danger 
of the law being repealed, nor is there any danger of the work so 
far done being nullified. The question before us now is merely 
to expedite the work so that the solution may be within reach. 

Therefore, the first thought that those of us who are connected 
with the Experiment Station have is that of expediting mosquito 
extermination, the finding of the means that .would complete the 
work within five or six or seven years, or within a reasonably 
short period. Whether the total expenditures should be $700,000 
or $1,000,000 is relatively unimportant. The fact is that the ex- 
penditure of $150,000 to $200,000 a year for a few years is cer- 
tain to accomplish the purpose. There, at least, we are on solid 
ground. 

It is also within the scope of our understanding that the Ex- 
periment Station merely represents one of the great factors in this 
_ great enterprise. We have been trying to be faithful to our trust, 
of course; but, after all, what has been done could not have been 
done without a friendly cooperation of all of us who recognized 
the importance of this undertaking, and in interpreting our at- 
titude, at least, to ourselves, we feel that there would be a great 
loss to the undertaking itself, a great loss to ourselves personally, 
who are connected with the Experiment Station, if there was the 
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least decrease in the interest and support that we have had from 
other organizations, the enthusiasm and the unselfish support of the 
other state departments, the Department of Conservation and De- © 
velopment, the growing interest of the men connected with the 
Departmient of Charities and Corrections, the interest of the Cham- 
ber of Commerce of New Jersey, and particularly the interest of the 
Chamber of Commerce of Atlantic City; and we take it for granted, 
not only the interest, but the remarkable accomplishments of the 
Mosquito Commissions in this state, the cooperation of other or- 
ganizations. In other words, it lies within our attitude to recognize 
and to give the fullest credit to what this service owes to you who 
are members of this association, and to others who may not be 
members, but who have already learned to know the possibilities 
that lie in this undertaking. It is within our recognition that as 
the state of New Jersey carried out its part of the program, local 
initiative should surely take care of the maintenance cost, and that 
the counties of the state, the beneficiaries, should not hesitate to 
do their full share in providing ample maintenance. 

Now, if I may say just a word about the fourth stage, because 
it is to me not only general, but of individual interest. And that is 
the agricultural development which must come as the mosquitoes 
cease to be a serious menace to the comfort and health of New 
Jersey. I sometimes think of what our friends in Holland are 
deing on the sand dunes. They are growing large crops on shifting 
sand. And what has been done on the poor, sandy soils of southern 
France and Belgium and Prussia, what the possibilities are in agri- 
cultural development in the sandy soils, and the big advantages 
that sandy soils have over the heavier clay soils; and the wonder- 
ful possibilities that lie in the creating of great wealth, because 
of the coming to this state of thrifty, industrious men, of the build- 
ing of homes and the development of uplands, the developing of the 
meadows themselves, and the ultimate diking of the meadows to 
keep out the ocean; of making south Jersey truly a land of plenty 
and a land of happiness. That is, the portion of south Jersey along 
the coast and along the Delaware Bay. | 

And so there is glory enough for all of us and gratification enough 
for all of us to think that as we run our short race and do a very 
little towards the solution of this problem, we are, after all, privi- 
leged to play a part in this great constructive undertaking. 
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We are now, as I said, on the threshold of the third stage. We 
have faith enough to feel that if it is not this year it will be next 
year, surely very soon, when the people in this state will recognize 
that it is no longer wisdom to delay; that every year of delay 
means loss, a serious financial loss to the State of New Jersey, 
and that he who may help towards finding the larger means and 
who may help to expedite this service will do, perhaps, more than 
we have done in a smaller way towards bringing prosperity and 
happiness to a section of the state, and to somehow make this part 
of the state relatively as important in population and wealth and 
progress as is the northern portion of New Jersey. 

I wish to congratulate the active workers in this association, and 
I want to make a plea for harmony—there is harmony, but what 
I mean is greater harmony, a greater cooperation and the for- 
getting of any sectional jealousies that you may have, and the for- 
getting of the little things that do not count, and to do everything 
we can to expedite the work, to feel impatient of delay, and to lose 
no opportunity to make our friends and associates and people in 
the state at large recognize that delay is no longer wisdom and 
no longer true devotion to the interests of the State of New Jersey. 

PRESIDENT ENGLE: The next paper is by Mr. Gaskill. 


130 -N. J. Mosguiro EXTERMINATION ASSOCIATION 


The Attitude and the Part of the Department of Conservation 
and Development in the Problem of Finishing the Mosquito 
Drainage of the New Jersey Salt Marsh. 


BY MR. ALFRED GASKILL, DIRECTOR OF THE DEPT. OF CON- 
SERVATION AND DEVELOPMENT. 


As to the attitude of the Department of Conservation and Devel- 
opment, I think I can put it in four short words, “We are at it.” 
The work of this department in the mosquito control movement 
seems to have resolved itself very largely into an effort to induce 
those in power in the state to take up this question of mosquito 
control as perhaps the one that transcends all others in importance 
at this moment, as the question which is likeliest to yield great 
and immediate returns. 

We do not have to consider what may be the relative value of 
this question and other large schemes of state extension. We are 
here to consider the merit and value of the mosquito program. 
That is big enough for us. But as I said, in our view it does stand 
at the very head and front of all those problems which promise the 
greatest results. 

The speakers who have preceded me have made it pretty evident, 
I think, what are the results that may be expected from the carry- 
ing out of the program. After figuring what may be counted on 
in the way of money return, you may have noticed that we set the 
time at which the very great gains might be realized at something 
like twenty years. That is not very far beyond the period that might 
be required at the present rate of progress to achieve the complete 
drainage and mosquito control of the whole salt marsh. At any 
rate, you can make your own figures in connection with almost 
any one of the bases of this question, and every time you do it 
I will venture to say you will find that your earlier estimates were 
too low, and you have been too conservative. In other words, you 
scarcely can reach the realization of what this thing means. 

The fame of Jersey has gone abroad through the whole country 
as the home of a pest. And though we see the boardwalk here 
crowded, though we see other resorts along the coast thriving, 
though our metropolitan district is prospering, though other sec- 
tions of the state are developing, you can find that we are not half 
way, quarter way, one-tenth of the way along the road that lies per- 
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fectly clear and plain before us. You cannot get away from the 
advantages that lie directly in plain sight. 

We talk a whole lot about the difficulties of securing the money 
that is necessary to carry out this project, and it does indeed re- 
solve itself into a question of money. Isn’t it curious that we 
should have to work so hard to accomplish something that is so 
self-evident? I have wished many a time that this situation lay in 
the determination of the Board of Directors of a business concern. 
How long do you think it would take them to decide that it is 
pretty good business to spend $750,000 over a period of five years 
to return $500,000,000? There is the whole thing in a nutshell. 
I need not dwell upon the assurance that resides in this whole 
problem. That has been manifested by every speaker that has ap- 
peared during the course of this mieeting—evidence piled upon 
evidence that the thing is practicable, that the cost is reasonable, 
that the return is certain as anything that can be forecast. 

Now I want to present just one situation to you gentlemen that 
occurred to me during the course, or at the end of the symposium 
that we had this morning. You heard from the representatives of 
twelve Mosquito Commissions. Every one of them was accom- 
plishing things or getting results; and with one—I think it was 
just one exception, and the condition there was admittedly tem- 
porary—there was a pretty universal satisfaction with what was 
going on. f 

Now the point I want to make is this: the twelve counties which 
reported that very satisfactory state of affairs represent, as nearly 
as I can work it out off-hand, three-quarters of the population of 
New Jersey. Now what is the reason we should have all this 
trouble to induce the representatives of that three-quarters of the 
population to do the thing that we are so sure ought to be done? 
When you think of it from that standpoint, it looks as if all there 
was for us to do was to go right straight ahead and get it. 

I do not say much about the means by which the work has to 
be done. As I said, we all recognize that it is merely a question 
of dollars. But there is one feature in connection with it which 
miay be discussed later by a man that is more competent than I, 
but upon which I just want to touch, and that is the employment 
of the state’s prisoners and reformatory inmates to do the work 
that is involved in this cleanup. Of course, it does not matter 
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whether the necessary work on the marshes is done by prisoner 
labor or by free labor, so far as the accomplishment is concerned. 
But my thought is this, or rather the thought of a good many who 
have given this subject consideration: that Jersey faces an oppor- 
tunity to pull herself out of a hole in which she has been for 
years by the advertising, the commendation, the enterprise and 
interest that is bound to be created if she shall utilize that oppor- 
tunity and make use of those prisoners to do the work. The pub- 
licity that we are all talking about that is unquestionably necessary 
is going to come, and come without a cent of cost directly, in my 
belief. 

Now, then, there is just one other phase of this situation I want 
to follow Dr. Lipman in touching upon. That is, that after all is 
said and done, the material advantage that is to accrue to our 
commonwealth as a result of this forward looking movement is only 
a part of what we stand for. It is not enough that a man make 
much money; it is not enough that our state grow great and rich. 
The land which is the best land is the land which makes happy 
homes, pleasant places to work and good places to play. And when 
I talk about these opportunities which: I can see, think I can, at 
least, as clearly as anything that goes before my vision, the thought 
constantly is of families living and enjoying life; and that upon the 
basis of that kind of prosperity we are going to rear our state. 

PRESIDENT ENGLE: We will next hear from the Department 
of Charities and Corrections, Mr. Lewis. 
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The Attitude and Part of the Department of Charities and 
| | Corrections. 


BY sbURDETIE J. LEWIS, COMMISSIONER OF CHARITIES AND 
CORRECTIONS. 


If the Legislature appropriates $100,000 for mosquito exter- 
mination we will furnish from the correctional institutions the 
maximum number of prisoners this appropriation will permit the 
State to employ to help rid this State of mosquitoes which have 
held back the State’s economic and agricultural development, have 
spread disease and have cast aspersion upon the attractiveness of 
this State as a residence. Successful mosquito extermination will 
help develop the 2,000,000 acres of the State’s under-developed 
land, will greatly increase the attractiveness of accessible unde- 
veloped sites for manufacturing purposes, will greatly increase the 
supply and consequently reduce the cost of food supplies for our 
State, and will, according to the Conservation Department’s es- 
timate, increase property values by over five hundred millions of 
dollars, and will greatly reduce the local taxes throughout the State. 
This increase of ratables would provide the necessary funds to 
build more than twice the number of charitable and correctional 
institutions which this State would require in the next twenty years. 

The State Board concurs with the Governor’s recommendation 
that funds should be provided, first, for highways; second, for the 
ship canal; and third, for the conservation of the State’s water sup- 
ply, but it believes this State cannot afford to delay this mosquito 
extermination program. It would pay, if the reported experiences of 
the counties mean half what is claimed for them, for the State to 
spend even $500,000 a year in order to complete this program in 
the earliest possible period of time. This is a serious scientifically 
conceived program based upon several years of accumulated ex- 
perience in different sections of this State, and is not a plan to fur- 
nish office jobs for political chairwarmers. 

I urge full speed ahead upon the Governor’s program for public 
improvements, with the addition of an increase in the State’s invest- 
ment in mosquito extermination, utilizing prison man power to the 
fullest extent. pe ae 

_PRESIDENT ENGLE: The next paper is by Mr. S. P. Leeds. 
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The Attitude and Part of the Chambers of Commerce and the 
Boards of Trade. 


‘BY S. P. LEEDS, PRESIDENT OF THE ATLANTIC CITY CHAMBER 
OF COMMERCE. 


At the March meeting of the Atlantic City Chamber of Com- 
merce, Mr. Alfred Gaskill came before us and explained the 
mosquito question in its relation to New Jersey. After giving 
a comprehensive talk on the subject, showing the great benefits 
which would accrue to the State through mosquito extermination, 
he solicited the aid of our association for the State in its task. 
We agreed to this and moved to adopt a resolution, same to be 
distributed generally throughout the State, in support of a State ap- 
propriation of $750,000, to be paid $150,000 a year, covering a 


period of five years. This means but one-third of a mill added ~ 


to state taxables. 
The resolution was as follows: 


A DECLARATION OF EXTERMINATION. 


Adopted by the Atlantic City Chamber of Commerce and sub- 
mitted to the Municipal Bodies, the County Boards, the Civic 
Bodies and the Fraternal Organizations of New Jersey for approval 
to the end that this State may be freed of a pest retarding its 
growth. 

WHEREAS, The mosquito, an enemy of comfort and a menace to 
public health in many communities, is declared, by experts in whom 
this body has confidence, to be retarding the commercial, indus- 
trial and agricultural development, not only of the coast counties 
of New Jersey, but of other large areas of the State, and 

WHEREAS, It has been demonstrated by the experience of Atlantic 
County that this pest can be controlled and ultimately eradicated 
through methods of systematic extermination upon lines approved 
by the New Jersey Mosquito Extermination Association, and 

Wuereas, The Atlantic City Chamber of Commerce is con- 
vinced that the time has come for citizens of New Jersey to insist, 
through their State government, that the elimination of the mosquito 
is not only a City or County, but also a State-wide proposition. 

THEREFORE, Be it resolved that the Atlantic City Chamber of 
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Commerce proposes to New Jersey the adoption of this slogan— rilihe 
Mosquito Must Go”—and 

Be 1r FurTHER RESOLVED, That the Atlantic Gi Chamber of 
Commerce invites all municipal governments, Chambers of Com- 
merce, trade and civic organizations of progressive citizens in New 
Jersey to unite their forces with the object that New Jersey shall, 
without further delay, enter upon an active and aggressive State- 
wide campaign to make this great commonwealth a mosquitoless 
State in the shortest possible time; and that they adopt at once a 
similar resolution: and put themselves squarely on record as back- 
ing up mosquito extermination, one of the important big move- 
ments to be accomplished. 

By the ATLANTIC Ciry CHAMBER OF COMMERCE, 
(Signed) S. P. LreeEps, President. 

This was addressed to all (and published by many), newspapers 
. in the State; it was also sent to all Women’s Clubs, requesting its 
adoption, and was complied with by many; it was forwarded to all 
trade bodies in the State and the Mayors of towns, being well re- 
ceived and endorsed by a great many. 

‘Atlantic City,” the Chamber of Commerce organ, began with the 
April number to explain the proposition, and each succeeding edition 
did likewise, printing in many instances personal and organization 
endorsements. Much interest has resulted. 

Atlantic County has learned what can be done to rid the com- 
munity of the pest and are quite willing to pay for it. It is an 
unescapable fact that there are fewer mosquitoes here each sum- 
mer season—in fact, there have been very few within the past four 
years, or as soon as the ditching became extensive enough to per- 
mit appreciable inroads to be made on the deposits of larve. The 
reputation of Atlantic City is bound up in the mosquito crusade. 
Because we have waged it, an army of visitors has come, satisfied 
that the latest move in scientific battling with a winged nuisance 
has been undertaken. Atlantic County alone has spent over $100,- 
000.00 in mosquito warfare, and its efforts have been highly suc- 
cessful. We now have a large number of our hotel and business 
men on record for the continuance of the work. 

PRESIDENT ENGLE: The next and last paper is by Newton 
A. K. Bugbee, State Comptroller. The paper will be read by Mr. 
Marvin J. Reilly, Secretary to the State Budget Commission. 
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The Attitude and Part of the State Relative to the Completion 
of the Drainage of the Salt Marshes. 


BY STATE COMPTROLLER, NEWTON A. K. BUGEEE: 


There is one great ideal that we must recognize as basic 1n all 
of our governments—Municipal, State, and National—the pro- 


motion of the greatest amount of health, happiness and prosperity . 


for the greatest number of people living under its jurisdiction. Any 
government that does not exert to the uttermost its strength and 
influence for the attainment of this ideal fails absolutely and ut- 
terly in its most sacred duty to its people. Such being an ac- 
knowledged fact, we have only to intelligently inform. ourselves 
as to the extent of the health, happiness and prosperity, if any, 
that would come to the people of this State as the result of mos- 
quito extermination in order to determine what should be the at- 
titude and the part of the State relative to the elimination of the 
mosquito pestilence. 

No arguments nor discussion is necessary to establish the fact 
that the extermination of mosquitoes would bring greater health 
and happiness to the miajority of the people living in the State of 
New Jersey, therefore there can be only one judgment as to what 
the attitude and part of the State should be in relation to this project 
insofar as the health and happiness of the people is to be con- 
sidered. 

Our study and our discussion, then, of this project becomes 
limited to the single question as to whether or not the complete 
extermination of mosquitoes will make New Jersey a more pros- 
perous State. 

The prosperity of the State is the total prosperity of the people 
of the State, and the State’s prosperity, like the prosperity of the 
individual, represents both principal and income. It will be upon 
this basis, therefore, that I shall discuss the benefits that may be 
reasonably estimated as coming to the State through the complete 
extermination of mosquitoes. | 

The wealth of the State is, primarily, in the value of its land, and 
prosperity increases and decreases as the value of such land is in- 
creased or decreased. It must follow logically, then, that a cer- 
tain way to promote prosperity in the State is to increase the value 
of its land. 


a 
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How does the value of land in New Jersey compare with the 
value of land in other States? Let us take, for instance, the State 
of Illinois. There the average value of an acre of land is $95, 
while in New Jersey the average value of an acre of land is only 
$48. Why should an acre of land in Illinois be valued at almost 
double that of an acre of land in New Jersey? ‘There are three 
reasons for the existence of such a condition—industrial develop- 
ment, commercial development and a minimum amount of waste 
or undeveloped land. We cannot ascribe the higher valuation of 
Illinois land to any greater industrial development in that State 
than exists in New Jersey, neither can it be said that Illinois sur- 
passes New Jersey in valuable water-front property. We are, 
therefore, forced to the conclusion that New Jersey land suffers 
in value when compared with that of Illinois solely because New 
Jersey is burdened with a greater proportion of waste or unde- 
veloped land. | 

We have proof of this conclusion in the accurate information 

that there are hundreds of thousands of acres of waste and un- 
developed land in this State. In eight South Jersey Counties there 
are 631,000 acres of land, the estimated value of which is $56 an 
acre. The greater proportion of this land adjoins marsh lands 
where mosquitoes are bred. This land is being farmed at the 
_ present time, but the mosquito pestilence makes living conditions 
so unpleasant in all cases, and so absolutely unendurable in a ma- 
jority of instances, that satisfactory development is not possible. 
This mosquito infested territory is practically devoid of road im- 
provements and other betterments that add to the comfort and con- 
venience of living conditions. It thus becomes undesirable for 
homes or for agricultural purposes. The successful pursuit of 
agriculture cannot be accomplished where proper transportation 
facilities are lacking. 
_ Exterminate the mosquitoes from the marsh lands adjoining this 
territory and such development of the land will follow as would 
increase its value from $56 to $150 an acre—a clear gain to the 
State of $59,000,000 in principal. 

In addition to these 631,000 acres of land being farmed in this 
section, there are 600,000 acres of what can be classified as waste 
farm land. The estimated value of this waste land is $20 per acre. 
This valuation, it is estimated, could be increased to $100 an acre if 
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the mosquitoes were exterminated. Here a profit to the State 
would result of $48,000,000, making a total increased land valu- 
ation of $107,000,000 in principal. 

In the other thirteen counties in New Jersey it is estimated that 
farm land values could be increased to the extent of $144,000,000 if 
the mosquito pest could be eliminated. In addition there would 
also result increased values to shore properties, suburban and indus- 


trial properties, and to the real-estate in the many towns in every © 


county of the State. 

The grand total of increased valuation of New Jersey land that 
might be accomplished through the extermination of mosquitoes is 
almost staggering in its magnitude, inasmuch as it has been various- 
ly estimated from $600,000,000 to $1,000,000,000. 

I am not prepared to state what the cost for the complete ex- 
termination of mosquitoes would be, but for the purpose of this 
discussion let us assume the outside figure of $1,000,000. What 
should the attitude of the State be in relation to an investment of 
$1,000,000 where such vast returns seem assured? What would 
be the attitude of any corporate or private business concern in 
relation to a similar proposition? 

We have thus far only considered the principal in this propo- 
sition. Let us for a very few moments discuss the interest or in- 
come, that would result for the State on such increased land val- 
uations. Take our State School Tax, for instance, which is based 
on ratables. At present the School Tax is about $7,000,000. It 
would be increased $3,000,000, or possibly $4,000,000 annually. 

The income of every municipality and county in the State would 
be similarly increased; therefore, it is not difficult to comprehend 
the extent of the benefits to be derived by the State in the matter 
of income. ! 

What should be the attitude of the State where it can invest 


$1,000,000 and, in school moneys alone, increase its annual income 


by $3,000,000 or $4,000,000? There can be only one answer—the 
State should lose no time and spare no effort to accept such an 
opportunity for investment. 

The State of Illinois did not hesitate to develop its waste land. 
In Webster County, in that State, there were many thousands of 
acres of swamp and marsh lands that were, by a system of drain- 
age, converted into the richest corn belt in the entire country. This 
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land today is valued so highly as to be practically unpurchasable. 
It was the reclamation of this land that played a major part in 
the increased value of Illinois acreage. There is no logical reason 
why the land in New Jersey should not equal in value the land in 
Illinois, and in my opinion, there could be no greater State achieve- 
ment than to practically double the land values in New Jersey. 

In setting forth the above opinions the State is fully cognizant 
of the fact that the ditching of marsh lands solely for mosquito 
extermination would not be adequate to reclaim such marsh lands 
for agricultural purposes. The ditching for mosquito extermination 
would probably cost $5 per acre, whereas, to drain the same lands 
for satisfying agricultural fitness would necessitate an expenditure 
of from $250 to $400 per acre. It is almost certain, however, that 
after the marsh land has been ditch-drained for mosquito exter- 
mination it would ultimately be drained for farming. Under exist- 
ing conditions it might not be profitable to drain marsh lands up 
to an agricultural standard, but after the adjoining lands had been 
increased in value through mosquito extermination, and subse- 
quent development, the further development of the marsh lands 
would prove an investment on which the returns would be grat- 
ifying. 

There is another phase of this proposition to which I par- 
ticularly desire to call attention. The State of New Jersey has been 
requested by the federal government to co-operate in the home- 
steading plan for soldiers and sailors. Unless immediate steps are 
taken to develop waste lands, New Jersey is hardly in a position 
to take advantage of this offer, or to do its share in co-operating 
with the Government. Under the liberal policy proposed by the 
Federal Government, thousands of acres of land in New Jersey, 
now unused, could be placed under cultivation, thus providing a 
much needed increased production which would go a long way 
towards decreasing the present high cost of living. You must 
understand that the Federal soldier and sailor homesteading policy 
does not demand any state expenditure. The Government assumes 
all financial obligations and enters into an agreement with the sol- 
dier or sailor availing himself of the homestead for repayment of 
the cost of the land upon terms that can never become burdensome 
or even embarrassing to the homesteader. This, in my opinion, adds 
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to the already great obligation the State is under to its people to 
provide at once for this development. 

I will presume to the extent of offering this suggestion to your 
honorable body ; that you cause to be introduced in the present session 
of the Legislature a joint resolution asking for the appointment of 
a commission to make a complete, accurate and comprehensive 
survey relative to mosquito extermination; and that this com- 
mittee report to the next session of Legislature the cost of the work 
and the shortest possible time necessary for its accomplishment, and 
if the cost arrived at as the result of such a survey and estimate 
should be $1,000,000 I would recommend an issue of bonds in 
order that there should be no delay whatever in carrying out the 
plans. If these apparent great benefits are within our grasp, the 
sooner they are realized to their fullest extent the better it will be 
for all of the people of the State. 

SECRETARY HEADLEE: I have listened to the presentation of the 
Comptroller’s ideas by Mr. Reilly with a great deal of pleasure. 
I think he has made a suggestion there that is worthy of our most 
earnest consideration. A plan of procedure has been proposed by a 
member of the State administration. No plan of procedure promis- 
ing immediate results has ever before been put before us. I would: 
like to know, sir, that if it is the sense of this association that the 
plan suggested by the Comptroller of the State of New Jersey for 
bringing about the suppression of the salt marsh mosquito within 
a very limited time be given earnest consideration by the Execu- 
tive Committee, and if the committee finds that it is good, that 
that committee be instructed to go ahead and use every agency in 
its power to see that the thing goes through. I would like to see 
this plan presented tonight given a chance. I move that the execu- 
tive committee be thus instructed. 

(The motion was seconded by Mr. Wright.) 

PRESIDENT ENGLE: You have heard Dr. Headlee’s motion. Are 
you ready for the question? | 

Mr. Becker: I would like to ask first whether it is constitutional 
for the State of New Jersey to bond itself for a million dollars. 

Mr. Reitty: It is constitutional on a referendum. 

Mr. ALFRED GASKILL: Isn’t it worthy of consideration whether 
the sum involved is not altogether too small to bother with, going 
through all the steps of a legislative enactment and a referendum 
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to the people for the sum of a single million dollars, which has 
never yet been proposed to be expended in a shorter period than 
five years? Now, an annual appropriation of $100,000, or $150,000, 
or $200,000 is no very considerable sum for the State of New 
Jersey to set out from current funds. And with all deference and 
respect to the Comptroller’s proposition, I can see absolutely nothing 
that justifies putting a small immediate expenditure like this upon 
a bond basis. I have not the slightest objection to the reference of 
the question to the Executive Committee with power, but it does 
seem to me that it should scarcely go to the Executive Committee 
with an implied recommendation that it is the belief of the asso- 
ciaion that this is the way to handle the situation. My feeling is— 
there is very little knowledge behind it—but my feeling is that the 
people of the state are very much inclined to say, “Why do you 
want to bond the state for a single million dollars?” 

Mr. Becker:~ I would like to ask Mr. Reilly what it would 
cost the state to have this referendum? 

Mr. Retry: It would not cost anything except in the annual 
election. 

Mr. BECKER: You said it would be a referendum. 

Mr. REILLY: It would come in the annual election. 

Mr. BECKER: It would be no expense whatever to the State? 

Mr. Reitty: No, no expense. 

PRESIDENT ENGLE: Are you ready for the question? All those 
in favor of Dr. Headlee’s motion please say aye; opposed no. The 
ayes have it. It is so referred to the Executive Committee. 

PRESIDENT ENGLE: In closing the affairs of this convention, 
I want to thank the convention for the honor conferred upon me as 
its officer, and congratulate the association on the work it has done 
this year. This is by far the best convention we have ever had, 
and I think it is fraught with a great deal of encouragement for 
the future. 

Before we adjourn, I want to announce that the Executive Com- 
mittee will meet tomorrow morning at nine o’clock to consider 
some matters that are of immediate importance. The meeting will 
be held in the Secretary’s office, just across the hall. 

Mr. Rem Howetrt: Mr. Chairman, it seems to me we ought 
not to adjourn without some word of commendation for the splendid 
hospitality that we have received under this roof, and I should like 
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to make a motion that we extend to our host our very great appre- 
ciation for the comfort that he has furnished to us and the spleaas 
way in which he has taken care of us as a convention. 

(The motion was seconded.) 

PRESIDENT ENGLE: It is moved and seconded that the asso- 
ciation extend a vote of thanks for the hospitality and comfort we 
have enjoyed in being under this roof. Would you like that to be 
a standing vote? 

Mr. Howe: A standing vote. 

PRESIDENT ENGLE: All those in favor of the mption please 
stand up. | 

(The members all rise.) 

It is a vote. The Executive Committee, I will mention, consists 
of Walter R. Hudson, A. J. Rider, Charles Lee Meyers, Thomas 
J. Headlee, William Porter, Carl Flemer, Reid Howell, Edward 
W. Jackson, W. E. Darnall, H. H. Brinkerhoff, and R. F. Engle. 

If there is nothing else to come before us, the meeting stands 
adjourned. 


PROCEEDINGS OF SIXTH ANNUAL MEETING 143 


- Mosquito EXTERMINATION COMMISSIONS OF NEW JERSEY. 


Mr. 


ALAN TIC COUN Ey. 


. Wm. E, Darnall, Atlantic City. Dr; Clyde M. Fish, Pleasantville. 


. Andrew J. Rider, Hammonton. Dr. Clarence Garrabrant, Atlantic City 
. Wm. M. Pollard, Atlantic City. Dr. Thomas Youngman, Ventnor City 
BERGEN COUNTY. 

. H. B. Vannote, Hasbrouck Hgts. Mr. C, S. Forbes, Haworth. 
. W. C. Williams, Rutherford. Mr. M. M. Andronico, Hackensack. 
E, B. Walden, Hackensack. Dr. Lewis Brown. 
CAPE MAY COUNTY. 
. Zacharia Townsend, Tuckahoe. Mr. William Sheppard, Cape May. 
. William Porter, Cape May. Mr. Charles Norton, Wildwood. 
. Howard D. Taylor, Ocean City. Dr. Julius Way, Cape May. 


ESSEX COUNTY. 


. Ralph H. Hunt, A. E. F. France, Dr. Frederick W. Becker, Newark. 
. W, A. Manchee, Newark. Mr. J. J. Thompson, Bloomfield. 
. Edward W. Jackson, Newark. Mr. Spencer Miller, South Orange, 


HUDSON COUNTY. 


. H. H. Brinkerhoff, Jersey City. Mr. C. Howard Slater, Jersey City. 
. Charles Lee Meyers, Jersey City. Mr. Charles J. Larkey, Bayonne. 
. Thomas M. Donnelly, Jersey Cy. 


MORRIS COUNTY. 


. Frederick W. Flagge, Rockaway. Dr. Theo. W. Bebout, Stirling. 
. Richard W. McEwan, Whippany. Dr. Fletcher I. Krauss, Chatham. 
. C. Franklin Wilson, Morristown. Mr, Willis K. Howell, Morristown. 


MIDDLESEX COUNTY. 


. Charles Deshler, New Brunswick Mr. Noah D. Runyon, Stelton. 
. C. S. Cathcart, New Brunswick. Mr. Wm. T. McAdams, Metuchen. 


. Thomas J. Headlee, Dayton. 

MONMOUTH COUNTY. 
. Ira Barrows, Sea Bright. Mr. Henry W. Rogers, Spring Lake. 
. Wm. E. Warn, Keyport. Mr. Benj. B. Bobbitt, Long Branch. 
. G. V. Warner, Red Bank. Mr. John H. Cook, Red Bank. 


OCEAN COUNTY. 
R. F. Engle, Beach Haven. | Dr. Frank Brouwer, Toms River. 
J. H. Cushing, Beach Haven. Dr. Charles H,. Conover, Tuckerton. 
C. H. Cranmer, Manahawkin. Mr. Carl Haag, Seaside Park. 


144 


Mr. 


Mr 
Mr 


Mr 
Mr 
Mr 


N. J. Mosquito EXTERMINATION ASSOCIATION 


PASSAIC) COUNTY. 


John T. Pollitt, Paterson. 
. Watson A. Bogart, Passaic. 
. Joseph Nixon, Paterson. 


Dr. John N. Ryan, Passaic. 
Mr. Walter R. Hudson, Paterson, 
Mr. James L. Brown, Paterson. 


UNION COUNTY. 


. John M. Whiton, Plainfield. 
. Edwin S. Farra, Summit. 
. Jacob L. Bauer, Elizabeth. 


Mr. Carl H, Flemmer, Springfield. 
Mr. Richard G. Savoye, Westfield. 
Mr. Wm. H. Randolph; Rahway. 


'U 
A 
eo) 
C) 
[1] 
S 
Z 
'@) 
Yn 


OF THE 


OF THE 


New Jersey 


~ Mosquito Extermination 
Association 


HELD AT THE 


_ CHALFONTE HOTEL, ATLANTIC CITY, N. J. 
FEBRUARY 5 AND 6, 1920 


COMPLIMENTS OF 
ATLANTIC COUNTY 
MOSQUITO EXTERMINATION COMMISSION 


SOMERVILLE, N. J. 
THE UNIONIST-GAZETTE ASSOCIATION 
1920 


PROCEEDINGS 


OF THE 


SEVENTH ANNUAL MEETING 


OF THE 


New Jersey 
Mosquito Extermination 
Association 


HELD AT THE 


eee PONTE HOTEL, ATLANTIC CITY, N. J. 
FEBRUARY 5 AND 6, 1920 


SOMMER VILEE, N._]. 
Tue UNIONIST-GAZETTE ASSOCIATION 
1920 


ACTIVE MOSQUITO EXTERMINATION COMMISSIONS 
OF NEW JERSEY 


ATLANTIC COUNTY 


Dr. Wm. E. Darnall, Atlantic City Dr. Clyde M. Fish, Pleasantville 
Mr. Andrew J. Rider, Hammonton Dr. Clarence Garrabrant, Atlantic City 
Dr. Wm. M. Pollard, Atlantic City Dr. Thomas Youngman, Ventnor City 


BERGEN COUNTY 
Mr. H. B. Vannote, Hasbrouck Heights Mr. C. S. Forbes, Haworth 


Dr. W. C. Williams, Rutherford Mr. M. M. Andronico, Hackensack 
Mr. E. B. Walden, Hackensack Mr. Lewis Brown, Englewood 
CAPE MAY COUNTY 

Mr. Zacharia Townsend, Tuckahoe Mr. Wm. Sheppard,.Cape May 

Mr. William Porter, Cape May Mr. Charles Norton, Wildwood 

Mr. Howard D. Taylor, Ocean City Dr. Julius Way, Cape May 
ESSEX: -COUN EY 

Dr. Ralph H. Hunt, East Orange Dr. Frederick W. Becker, Newark 

Mr. W. A. Manchee, Newark Mr. J. J. Thompson, Bloomfield 

Mr. Edward W. Jackson, Newark Mr. Spencer Miller, South Orange 
HUDSON COUNTY 

r. H. H. Brinkerhoff, Jersey City Mr. C. Howard Slater, Jersey City 
Mr. Charles Lee Meyers, Jersey City Mr. Charles J. Larkey, Bayonne 


Mr. Thomas M. Donnelly, Jersey City Mr. George M. Buttle, Arlington 
MORRIS COUNTY 


Dr. Frederick W. Flagge, Rockaway Dr. Theo. W. Bebout, Stirling 
Mr. Richard W. McEwan, Whippany Dr. Fletcher I. Krauss, Chatham 
Mr. C. Franklin Wilson, Morristown Mr. Willis K. Howell, Morristown 


MIDDLESEX COUNTY 


Mr. Charles Deshler, New Brunswick Mr. Noah D. Runyon, Stelton 
Mr. C. S. Cathcart, New Brunswick Mr. William T. McAdams, Metuchen 
Dr. Thomas J. Headlee, Dayton 


MONMOUTH COUNTY 


Mr. Ira Barrows, Sea Bright Mr. Henry W. Rogers, Spring Lake 

Mr. Wm. E. Warn, Keyport Mr. Benj. B. Bobbitt, Long Branch 

Dr. G. V. Warner, Red Bank Mr. John H. Cook, Red Bank 
OGEAN COUNLY. 

Mr. R. F. Engle, Beach Haven Dr. Frank Brouwer, Toms River 

Mr. J. H. Cushing, Beach Haven Dr. Charles H. Conover, Tuckerton 

Mr. C. H. Cranmer, Manahawkin Mr. Carl Haag, Seaside Park 
PASSAIC ‘COUNTY 

Mr. John T. Pollitt, Paterson Dr. John N. Ryan, Passaic 

Mr. Watson A. Bogart, Passaic Mr. Walter R. Hudson, Paterson 

Mr. Joseph Nixon, Paterson Mr. James L. Brown, Paterson 
UNION COUNTY 

Mr. John M. Whiton, Plainfield Mr. Carl H. Flemmer, Springfield 

Mr. Edwin S. Farra, Summit Dr. Richard G. Savoye, Westfield 

Mr. Jacob L. Bauer, Elizabeth Mr. Wm. H. Randolph, Rahway 


2 


OFFICERS 1919-1920 


mee cue NV ALTER R. FIUDSON...... cccccsccccccccccccccdcecececs Paterson 
sre ace-) resident, A.-J. RIDER .......ccccccccccccctccucvsces Hammonton 
Second Vice-President, GEUAREES#.3, MEYERS. <6s4eeuscaeee ere Jersey City 
Sescretary-Treasurer, THomaAS J. HEADLEE, PH. D. ......... New Brunswick 


Executive Committee—The above officers, ex-officio; WILLIAM PorTER, 
Cape May; Cart Fiemer, Plainfield; Rem» Howe tt, Rutherford; Epwarp W. 
Jackson, Newark; Witt1Am EnpcGar Darnatt, M. D., Atlantic City; H. H. 
BRINKERHOFF, M. D., Jersey City; Ropert F. ENcGLrE, Beach Haven. 

Committee on Arrangements—WILLIAM EpGAR DarNALL, M. D., Atlantic 
City. 


CONTENTS 


PAGE 
THuRSDAY EVENING SESSION, February 5, 1920........... 1 dos. ee 5 
The New Jersey Mosquito Problem and Its Solution. Walter R. 

FLUDSON. © sc ope 6 6 b's eee cd oteeln ne 4 bo 0 Oo taie al ln in a 6 
Efforts at Mosquito Control in Different Parts of the World. L. O. 
FLOWGPGE. «. oun Qe ene ve can cae ones ele wwe ol 6 cals ote re 16 
FripAy Morninc. Session, February 6, 1920.............«2 see 36 
Symposium on the 1919 Work of Mosquito Control and its Results.. 38 
Hudson County, William Delaney..........<s+.ssucs essen 
Bergen County, Lewis W. Browns ows: os «neers © one AI 
Passaic County, David Young.......2-%..:.s2+) ae 43 
Morris County, Stephen C. Griffith. ... <2si«.4. 4b see ee 47 
Essex County, Edward W. Jacksonm...........00. steele 48 
Union County, Wiliam H. Randolph......... 0: Gos seeee 55 
Middlesex’ County, Thomas J. Headlee..2......)235 see 57 
Monmouth: County, Thomas J. Headice........:5-) eee 59 
Ocean County, Robert PF. Engle... «0.06.5. . css some ee 60 
Atlantic County, Pred. A. Retley.. 4.0.0. vos 1es. Cee 64 
Cape: May County, William-Porter...:.). 5.20.0 2 eee 67 
Summary of the State and County Work, Thos. J. Headlee..... 69 
Fray AFTERNOON SESSION, February 6, 1020..........2.2. ee eee 76 
Report of the Secretary, Thomas J. Headlee..:.... 4. Pos neeneeeeene 76 
Report of the Treasurer, Thomas J.. Headlee. 2.2. .~.7) 3.23 82 
Report of the Executive Committee, Thomas J. Headlee..........- 84 
Report of the Committee on Nation-Wide Movement.............. 85 
Report of the Auditing Committee ........0.2. 4:2. + .seeeeee ee 85 
Report of the Nominating Committee...........%..0. Jo: eee 86 
Report of the Committee on Resolutions..4....°-.. 9200. eer eee 86 
Report of the Legislative Committee .......2.. 2. e+ eee 88 
Report of the Committee on Ditch-Cleaning Apparatus............. 89 
Progress of Anti-Mosquito Work in Connecticut. B. H. Walden.. 92 
Mosquito Extermination in Nassau County. W. H. DeMoit......... 06 
Mosquito Eradication in Pennsylvania. William V. Becker.......... 100 
Methods and Results of Mosquito Work in New York City. Eugene 
Winship. 6.000 ca 0s oe Re cae ha wh ks acitg So Soles De lets nie Bee eee 105 
Malaria Eradication and Mosquito Control. Frederick L. Hoffman.. III 
Fripay Eventne Session, February 6, 1020......%.-22 5. ++ esi eee I1Q 
What We Are Working For. Alfred Gaskill... .)...-- cee eee 119 


PROCEEDINGS 
OF THE 
Seventh Annual Meeting 
OF THE 
New Jersey Mosquito Extermination Association 
HELD AT 
Chalfonte Hotel, Atlantic City, N. J., February 5-6, 1920 


THURSDAY EVENING SESSION, FEBRUARY 5, 1920 


(The meeting was called to order at 8.40 P. M. by President Hud- 
son). 

PRESIDENT Hupson: The meeting will now come to order. It 
is rather pleasing to find that so many of us were able to brave the 
storm of the day and get to this place. 

The order of business includes the appointment by the President 
of three committees, and I have endeavored as best I could to 
appoint those men from the various counties. The Chair would like 
to suggest the following: 

Committee on Resolutions—Mr. Manchee, of Essex; Mr. Reid Howell, of 
Bergen; and Mr. Russell Gies, of Union. 

Committee on Nominations—Dr. Darnall, of Atlantic; Mr. Engle, of Ocean; 
Dr. Brinkerhoff, of Hudson. 

Committee on Auditing—Mr. Porter, of Cape May; Mr. Bogert, of Pas- 
saic; and Mr. Wilson, of Morris. 

It seems to us that we have reached a definite, positive position 
now in our mosquito work. Heretofore it has appeared to many of 
us that we were standing somewhere and looking off into the “be- 
yond” where there is a mosquitoless Jersey. Some of us, perhaps, 
have been loking rather blindly toward the working out of this 
mosquito problem but at the same time we have realized that we 
have to guide us learned men of technical knowledge in this particu- 
lar subject, and have had confidence that, if the plan which they 
have worked out is followed, it will result in bringing about the con- 
ditions which we hope for and which we all believe possible. Our 
immediate problem is to provide means of attaining this end at the 
earliest possible date. This, I believe, will be the keynote of the 
meeting, and is the thought I have followed in the paper I have been 
called upon to present. I am indebted to the gentlemen connected 
with the association for much of the data which the paper contains. 
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The New Jersey Mosquito Problem and its Solution 
| WALTER R. Hupson 


President, New Jersey Mosquito Externunation Association 


I. THE NATURE OF THE PROBLEM 


In the Report of the New Jersey Agricultural Experiment Station 
on the Mosquitoes of the State by Dr. J. B. Smith, published in 1905, 
it was shown: 


(1) That one of the immature stages (the wriggler) of 
each of the thirty odd species, known to exist in the state, could 
live only in stagnant or semi-stagnant water ; 


(2) That all kinds of mosquitoes may be divided into two 
groups—the fresh-water group, which breed in fresh water only 
and live and die not far from the places where they were 
hatched, and the salt-marsh group, which breed only in the 
brackish water of the salt marshes and fly or are wind-carried 
for long distances (30 miles or more) over adjacent upland; 


(3) That the fresh-water mosquitoes are no more serious in 
New Jersey than elsewhere, but that some of the salt-marsh 
species emerge in such numbers during the summer as to ren- 
der the uplands adjacent to the marshes almost unhabitable and 
to prevent the proper development of seashore resorts and 
agricultural land ; 


(4) That the entire coast of New Jersey with the exception 
of a portion of the Monmouth shore, which was not only well 
removed from the marsh but lay outside the usual direction 
of flight, suffered severely every season; 


(5) That trenching the salt marsh in such a way as to 
remove stagnant surface water and permit the ebb and flow of 
the tide in all ponds, creeks and ditches, would eliminate the 
breeding of salt-marsh mosquitoes ; 


(6) That the filling, draining, cleaning and stocking with 
fish, or covering the surface at regular intervals with oil would 
eliminate the fresh-water mosquitoes. | 
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It might be added, too, that before control measures were under- 
taken, salt-marsh mosquitoes covered at times during the summer 
more than one-half the entire area of the state, and afflicted more 
than three-fourths of the population. 

There were thus two phases to the problem of mosquito control in 
New Jersey: | 


(1) The elimination of the breeding of salt-marsh species, 
and 

(2) The elimination of the breeding of the fresh-water 
species. 


The solution of the first of these two problems would obviously 
give the greatest relief to the greater number of people. This in- 
volved the trenching, at the rate of approximately 300 linear feet 
of 1ox30-inch ditches to the acre, of some 296,000 acres of salt 
marsh. 


II. HISTORY OF MOSQUITO-CONTROL WORK IN NEW JERSEY 


The work of mosquito control in New Jersey had its real begin- 
ning in 1901, when the late Dr. John B. Smith, entomologist of New 
Jersey Agricultural Experiment Station, took up the study of the 
problem. The period from Igor to 1904 was one of investigation 

and experiment. The second year, Chapter 98 of the Laws of 1902 
was enacted, charging the Experiment Station with the duty of 
investigating the problem and authorizing the appropriation of $10,- 
ooo for that purpose. In that year the directed investigation began 
with a fund of $1,000 contributed by Governor Franklin Murphy 
from his emergency fund. In 1903 an appropriation under the 
above chapter became available and the work went forward rapidly. 
In 1904 the studies were continued and early in 1905 the results were 
published. 

In 1905, under the terms of Chapter 80, Laws of 1905, provision 
was made by means of which state aid could be extended to munici- 
palities which were willing to contribute funds for drainage. In no 
case, however, could a municipality obtain more than 25 per cent of 
the cost from the state, and in no case could any one municipality 
get more than $500.00. Although moneys were available under this 
law in both 1905 and 1906, the city of Elizabeth alone availed 
itself of the opportunity. Perhaps $1,000 was spent in this way. 
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During this whole period, from 1901 to 1907, the State Experi- 
ment Station expended about $15,875, and municipalities several 
thousand more. As the result of these efforts, the best methods of 
control were worked out and a considerable amount of salt-marsh 
trenching was installed. 

In 1906 the Experiment Station was directed by Chapter 134 of 
the Laws of 1906, to undertake the drainage of the salt marsh and 
an appropriation of $350,000 was authorized. Under the terms. 
of this act, the work has gone slowly forward. The largest appro- 
priation in any one year was $30,000 in 1913, and the smallest $4,800: 
in 1916. By June 30, 1920, the station will have expended under the 
provisions of this act a total of $238,300. 

If $15,875 spent by the station previous to 1906, under authority 
of Chapter 98, Laws of 1902, and Chapter 80, Laws of 1905;7i6 
added to the above $238,300, we find that the State will have 
expended altogether on mosquito work by June 30, 1920, $254,175. 

In 1912 the county mosquito extermination commissions were 
authorized by Chapter 104, Laws of 1912, At the present time there 
are I1 of these commissions actively engaged in mosquito-control 
work in Hudson, Bergen, Essex, Union, Middlesex, Monmouth, 
Ocean, Atlantic, Cape May, Passaic and Morris. These counties 
comprise 47 per cent of the state’s area, 76 per cent of 6 popmla- 
tion and 82 per cent of the total ratables. 

From 1912 to 1919, the county commissions éxpended on mosquito 
work a total of $1,240,907. During this period, the state spent 
approximately $99,800 for the same purpose. 

In the fiscal year ending October 31, 1919, the commissions spent 
a total of $243,382.71 on control work. The state appropriation 
for 1918-19 was $10,000; the state appropriation for 1919-20 is 
$15,000. 


III. RESULTS OF THE PAST AND PREVIOUS YEARS WORK OF THE STATE 
EXPERIMENT STATION AND COUNTY MOSQUITO 
EXTERMINATION COMMISSIONS 


Tables 1, 2 and 3 give in statistical form the progress made by the 
State Experiment Station and county commissions in the drainage 
of the state’s salt marshes and the elimination of mosquito breeding 
on these marshes. | 


aS 
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TAB EE er 


Status of Salt-Marsh Drainage in New Jersey, October 31, 1919 


Drained or not in 
Total area need of draining Undrained 


County Acres 
SS VIGISOi0) Sagging ae 11,408 
S CRD icy ie 8,378 
JESS@2° he GOO e oo eee er 4,631 
“Jit Oit, ~ Soe ee 4,413 
ICICLE oat rr 8,199 
SRMOMARO@UIG. fsccs es esos eee e ess 3,378 
Sea, gn cls Sere 40,400 
TIC. Sr 5325 
CAGE ON ee een are 53,638 
M@mmsenland 2.4.55. b ec se ee ee. 52,061 

TABLE 2 


pet, cent per cent 

64 36 
70 30 
100 eee 
93 7 
56 44 
97 3 
71 29 
65 35 
390 61 
4 96 


Salt-Marsh Ditching in New Jersey for the Year Ending October 31, 1919 


County Commission 


Ditching 

Number Number 

of feet of feet 

County cut cleaned 

MESS OU cies kbc side se ees ose 145,488 22,335 
|S SRo Gat ee 58,000 150,674 
S50. hee See 39,923 366,295 
iO" a 8,000 350,000 
IEWIGICSEX same ck es *97,873 807,127 
Mifommmeuth 2.25.0... eee ee es 22,570 600,000 
(wedi) 336,046 10,000 
PPOs ks ok a So eee eee 211,337 5,005,003 
2 DLE 116,980 400,000 
LOU) 2A a rr Velie alia be 8,601,434 


Total Experiment Station Ditching 
Total County Commission Ditching 


Total Ditching 


eee ee eee ee 


@ {0)(0/-u) (0 +@) io (6. oF 0) ee: \e: (@) 768.0; (6:0 ©. ee: © 0: 0-01. 6 6 0 


Experiment Station 


Ditching 
Number Number 
of feet of feet 

cut cleaned 
OO O7 AD tk ect 
AO OOM ar wae hos 
230,074 ee 


Me 230,074 feet 


137,17) Leet 


1,307,191 feet 


*69,700 feet of this total were cut by private corporations at their own ex- 
pense on the advise of the Middlesex County Commission. 
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TABLE 3 


Salt-Marsh Drainage Work Done by the State Experiment Station and the 
County Mosquito Extermination Commissions, October 31, 1919 


Experiment Station County Commission 


Ditching Ditching 
Number Number Number Number 
of feet of feet of feet of feet 
County cut cleaned cut cleaned 
Wp to and including t9125.2- *v,020:18057 25008 239,800 470,000 
TOL Su els oh ae ae Ce 680842 Der 879,365 1,300,000 
EO DAlerc ois actress od eee 225 0012 +a See 1,057,167 919,000 
TOTS ge asst eee nate ake T2823 oe Bs iene 1,071,248 Vote eeaee 
BOLO toe ot. ccha cs, « siohie ae ec. al Reet oe ae a 2,542,713 | ieee 
LOUGH 8 eh tne epi eae eS Sake POT AG? ah sere 2,176,492 10,099,170 
110) Co upg a ee I EAE Si ea 275 6027 > Vale ee 012,300; * "eee 
TOTO soe ct. cee eae ee, cea 2201074. a Se ee 1,137,197. ee 
MOtAlS pease es ee * BASS STA). Yeas 10,016,202) |. 7 yee 
Potal_ Experiment Station Ditchiny 2.52... 3,488,874 feet 
Total County Commission Ditching............ 10,916,292 feet 
Total Ditching *....c...0..caeese eet oo eee eee 14,405,166 feet 


*Maximum figures, probably 25 per cent too high. 


IV. WORK REMAINING TO BE DONE 


The fresh-water mosquito-control problem in New Jersey is of 
secondary importance compared with the salt-marsh problem. The 
fresh-water problem, with a few noteworthy exceptions, as in the 
upper Passaic Valley, is too largely local in character. The fresh- 
water species, as a rule, do not travel more than a mile or so from 
their breeding pools. Even the occasional five or six mile migrations 
of the fresh-water sylvestris are scarcely comparable to the thirty- 
mile migration of the huge broods of mosquitoes periodically thrown 
off by our coastal marshes. It can be shown, too, that elimination 
of the breeding of salt-marsh mosquitoes will result directly in a large 
increase in seashore, agricultural and industrial ratables in the met- 
ropolitan district of northern New Jersey, in the coastal region and 
in the farm lands adjacent to these districts. It has been estimated 
that the suppression of the salt-marsh mosquitoes within five years 
will, within a period of twenty years, result in an increase of more 
than 500 million dollars in the taxable values of the state. 
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So the most important part of the control work remaining to be 
done, from the point of view of a state-wide organization such as 
this association, is the completion of the salt-marsh mosquito drain- 
age. 

In table 1 I have given some estimate of the degree of com- 
pletion of salt-marsh drainage in each county. It would appear 
from the figures in this table that there are still in need of drainage 
some 4119 acres in Hudson County, 2,514 acres in Bergen, 309 in 
Union, 3,608 in Middlesex, 102 in Monmouth, 11,716 in Ocean, 
10,000 in Burlington, 18,764 in Atlantic, 32,720 in Cape May, 52,661 
in Cumberland and 31,780 in Salem, making a total of 168,293 acres. 
A certain per cent of this will not need to be drained. Hence there 
are probably at the present time, somewhat less than 150,000 acres 
still in need of ditching. Let us assume that the remaining acreage 
of unditched marsh is approximately 145,000. 


V. NECESSITY FOR A LARGER MEASURE OF STATE AID 


During the fiscal year ending October 31, 1919, probably between 
4,000 and 6,000 acres of salt marsh were drained by means of ditch- 
ing or dikes and tide-gates. Heretofore an average of 9,000 or 
10,000 acres per year has been maintained. The falling off this 
year is due partly to the increased cost of labor, tools and materials, 
partly to industrial developments on the meadows and partly to 
unusual weather conditions last summer. 

Industrial developments on meadows in the northern part of the 
state have blocked old drainage channels and made necessary the 
cutting of many feet of ditches in territory previously drained. The 
unusually heavy rainfalls, followed by high temperature, which oc- 
curred last summer, made necessary a large amount of emergency 
work of a temporary character. Thus some commissions were not 
able to cut as many feet of ditches in previously undrained meadows 
as in other years. 

It is hoped that more drained acreage can be reported as the 
result of next year’s work. But even if it is possible to maintain an 
average of 9,000 acres of marsh drained each year, fifteen or six- 
teen years must elapse before the remaining 145,000 acres are 
ditched. 

Hence the need for more generous state aid is obvious. And the 
efforts of this association should be directed toward securing an 
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adequate yearly appropriation from the Legislature in order that the 
drainage of the marshes may be completed within a reasonable per- 
10d. ects 

The solution of the physical problem met in the mosquito drainage 
of the marshes is comparatively simple. We know that 300 linear 
feet of 10x30-inch ditches to the acre, or their equivalent, will satis- 
factorily drain 75 per cent or more of the meadows. On a small per 
cent of the area, sluices, tide-gates and dikes are necessary. 

The cost of completing the initial drainage of the salt marshes, 
is known, too. We feel reasonably sure that, at the present prices, 
the job can be finished for $1,000,000 or less; that is, an annual 
appropriation of from $150,000 to $170,000 by the state, in addi- 
tion to what the counties are already spending would enable us 
to complete the work in five years. 

The only difficult part of New Jersey’s mosquito problem is thus. 
the human one of convincing our legislators that it is good business. 
for the state to spend $1,000,000 or less, to open the way for an 
increase 1n taxable values within the state of approximately 500 
million dollars. It is to the solution of this human side of the mos- 
quito problem that this organization should bend its efforts. 

In addition to cutting 1,099,117 feet of new salt-marsh ditches. 
during the past year, the county commissions have maintained some 
13,037,975 feet of ditching previously cut. The commissions have 
also built some new tide-gates and dikes during the past fiscal year. 

On October 31, 1919 (the date of the last county reports) the 
condition of the salt-marsh mosquito-control work throughout the 
state could have been summarized as follows: Mosquito breeding 
had been eliminated, subject to upkeep of ditches, dikes, tide-gates. 
and pumps on some 100,000 acres of marsh. To drain these 100,000 
acres sufficiently to prevent breeding there had been cut over 14,- 
367,166 linear feet of ditches 10 inches wide and 30 inches deep, or 
their equivalent; 84,320 feet of dike, and 81 sluices and tide-gates, 
with a total cross-section area of 932 square feet had been built ; 
and one 4-to-6 and one 12-inch centrifugal pump had been installed. 

In addition to the salt-marsh work the county commissions have 
carried on a large amount of fresh-water mosquito-control work, 
of both a temporary and a permanent character, and approximately 
320,000 acres of upland have been patrolled. Many fresh-water 
swamps, and other bad breeding places have been permanently elim- 
inated by drainage or filling. 
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Fresh-water mosquito control was undertaken last year in Hud- 
son, Bergen, Passaic, Essex, Union and Atlantic counties and was 
begun in Morris. In Bergen, Passaic, Essex and Union counties a 
large amount of fresh-water drainage has been put in, which con- 
sisted mainly in regrading streams and ditches and in cutting new 
ditches. 

Last summer, a population of over 2% million and a land area of 
1,888 square miles, were given a large measure of protection from 
the mosquito pest. This was accomplished at a cost of approximate- 
ly 12 cents per capita, or $125 per square mile, of the population and 
area protected. Or to put it another way, the cost was about 11 
cents per $1,000 of ratables in the protected area. 


PRESIDENT Hupson: The next speaker, Dr. L. O. Howard, was 
formerly associated with one of our very good brethren in the work, 
Mr. Spencer Miller, and I thought it would be fitting if he would 
introduce Dr. Howard to the audience. 

Mr. SPENCER MILLER (South Orange): Mr. Chairman, ladies 
and gentlemen:—It is a great surprise that this honor should be 
thrust upon me; but seeing Dr. Howard this evening reminded me 
of a number of things that happened a good many years ago and 
as they bear on the subject I want to tell you one or two of them. 

I went out to South Orange to build a house about twenty-five 
years ago and got it started in April, but the mosquitoes nearly 
drove away my men, some of whom I had imported from New Eng- 
land. Had I not started that house I should never have bought an 
acre of land in South Orange; and the only way I could content 
myself at all in regard to the matter was by observing that somehow 
or other my neighbors had found a way to live through the mosquito 
pest. I never was so tormented, the men were never so tormented. 
Those who are living in the present comparatively mosquitoless 
days cannot remember what that pest of mosquitoes meant. I was 
foolish enough at that time to say that there is an answer to this 
problem and mosquitoes can be gotten rid of, and for that I have 
received a good deal of ridicule. They had always been here and 
they always would be here. However, I did not seem to make any 
_ headway. I found myself inventing machines in the way of an ex- 
haust fan that was going to be near my porch and have some elec- 
tric lights in it; I was going to start up this fan and as they would 
all fly toward the light I was going to take them in and grind them up. 

In the winter of 1901, while on a trip to Cornell University, I 
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learned that Dr. Howard had recently delivered a lecture there on 
“Mosquitoes and Mosquito Extermination.” I came back, called a 
number of my neighbors together and said, ““Gentlemen, I have found 
somebody who can talk an hour on mosquitoes. He is the head of 
the Bureau of Entomology in Washington, and I want you to let me 
have him come here. We will hire a hall, post the town with bul- 
letins, and begin a campaign of education against the mosquito.” 
“Well,” they said, “all right ; you go ahead.” We hired the hall and 
we brought Dr. Howard. 

I met him at the station with horse and buggy and he said he 
would like to look around the town before evening. So I took him 
not far from my house and as we neared a small piece of woods, 
the horse became so covered with mosquitoes that it was hardly 
possible to recognize his color. They were something frightful. 
Then Dr. Howard said, “Let’s stop right here.” So we got out and 
walked over perhaps one hundred and fifty feet to a little pool of 
water. “Yes,” he said, “they are here.” I said, “Those are wrig- 
glers.” “Surely,” he answered. “Will they make miasquitoes? 
“Yes.” “For heaven’s sake, I have seen those in rain-barrels all my 
life.” “Yes,” said he, “and this pond is big enough to give you all 
that you require for this neighborhood.” 

Well, at our meeting that night the hall was packed. The New 
York papers sent their reporters, for it was a splendid chance to 
have a lot of fun at our expense and the next day each paper had 
about a column on the meeting. For instance, the New York Sun 
said that the fresh-water mosquito is humpbacked, but the malarial 
kind has a Grecian bend. I ran the stereopticon for Dr. Howard’s 
lecture, and the applause was enormous and scattering. But the 
difficulty was to know which was applause and which was a mos- 
quito being killed, for that hall was simply filled with mosquitoes. 
It was just slap, slap, slap. 

That was in the spring of 1901. From that day to this South 
Orange has been at work eliminating the breeding places of mos- 
quitoes. I think that we ought to feel very proud that the first 
clarion call to get at it came from Washington, and the first news- 
paper announcement of the beginning of a genuine campaign in the 
State of New Jersey was the record of Dr. Howard’s address. 

Dr. Howard has hundreds of interests aside from this one. For 
nearly twenty-five years he has been the secretary of the American 
Association for the Advancement of Science, the leading scientific 
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society of America. And at its recent convention at St. Louis, Dr. 
Howard was elected its president. That is the man who started us 
going, who has been with us every year since,-and has helped us 
enormously. I think we should feel proud and very much honored 
that he is still willing, in spite of all of his interests, to come and 
give us that encouragement which he has annually now for five or 
six years. It gives me great pleasure to introduce Dr. Howard. 


Efforts at Mosquito Control in Different Parts of the World 
L. O. Howarp 


Chief, Bureau of Entomology, United States Department of 
Agriculture 


More than sixteen years ago the first general convention to con- 
sider the questions involved in mosquito extermination was held in 
New York City. The secretary of the convention, the late Henry 
Clay Weeks, who later became familiarly known as “Mosquito 
Weeks,”’ asked me to present at the meeting a paper entitled “The 
World-Wide Crusade.” A congressional committee called me on 
the day of the meeting, and I was unable to be present, but I sent a 
letter which was read and afterwards published in the proceedings, 
in which I attempted to justify the title selected by Mr. Weeks, not 
only on the ground of the anti-mosquito work which had already 
been done at that early date, but by the work which I readily fore- 
saw would be done in the years to come and in practically all parts 
of the world. I pointed out in my letter especially the work done in 
the English colonies, in Italy, in Japan, in Cuba, in Mexico, and in 
Hawai. I did not mention the extremely interesting and important 
work that was done during the years 1899 to 1902 on the island of 
Brioni, Istria, since I knew of this work in its detail only years 
later when I heard Doctor Rivas tell the story before the American 
Society of Tropical Medicine. 

I did point out in this letter, and I have done it several times 
since, that anti-mosquito work was taken up in other parts of the 
world solely from the public-health point of view, and from that 
time down to very recently it is undoubtedly true that the United 
States lagged far behind other portions of the world in its work 
against mosquitoes with the public health as the prime incentive. 
It is true that our operations in Cuba and Panama were carried on 
upon a very large scale and very successfully, distinctly with the 
matter of health in mind, and that work of this character was also 
done, although on a very much smaller scale, and also with the 
health incentive, in Porto Rico, Hawaii and the Philippines; but in 
the United States proper, although an enormous amount of antt- 
mosquito work was carried on, health was not the prime impulse 
nor were the malaria-carrying mosquitoes the ones particularly 
aimed at, until we entered the great war. It is true that Doctor 
Doty, in his: excellent work on Staten Island while he was Health 

16 
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Commissioner of New York, did begin his work as a health meas- 
ure, and in fact carried it through as a health measure, but almost 
everywhere else the incentive was a different one. Probably no- 
where else in the world has the motive of personal comfort entered 
into the crusade as it has in the United States, and we have surely 
carried this aspect of the work much farther than any other coun- 
try. This is not to be wondered at, since, as I said in 1903, “When 
we consider the enormous sums of money spent in the United States 
for luxuries, how much more should be spent for bare comfort and 
peace!” 

With the entrance of this country into the great war, however, 
and the establishment of cantonments in different parts of the United 
States where large bodies of troops were assembled, mosquito work 
from the health point of view was undertaken on a very large scale, 
and not only were the cantonments themselves cared for under the 
Army by men employed for this purpose, including medical men with 
mosquito experience, sanitary engineers and entomologists, but the 
country around the cantonments was also cared for by the United 
states Public Health Service, by the employment of its own officers 
and many men in addition appointed for this specific purpose, includ- 
ing among others several of the trained mosquito workers from New 
Jersey. I have never been able to understand why so many of these 
cantonments were placed in some of the most malarious and mos- 
quito-ridden spots that could be found. There was undoubtedly 
some good reason, and the Surgeon-General of the Army, fresh from 
his extraordinary success at Panama, without doubt felt that he 
could handle malaria and the malarial mosquitoes no matter how pre- 
valent. As a matter of fact, mosquito work around these canton- 
ments seems to have been admirably done and a great many men 
received much valuable experience in this direction, which will be 
of great use to them and to different sections of the country from 
now on.* 

When Sir Ronald Ross published his big book “The Prevention 
of Malaria” in 1910, he had certain chapters written by experts 
concerning the work which at that time had been done and was being 
done in different parts of the world, and the showing was most in- 


*It should here be stated that Hoffman pointed out in an address before the 
Southern Medical Association early in 1917, the danger of malaria in army 
camps and urged that the government recognize economic entomologists in 
planning permanent camps and that entomologists should be attached to the 
army medical service. 
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teresting, indicating that operations were then going on in the United 
States, at Panama, in the West Indies, especially in Jamaica, in the 
Amazon region and in south Brazil, in Spain, Italy} Greece, in the 
German colonial possessions, in the French colonial possessions, in 
Egypt at Khartoum, in South Africa at Durban, in the Malay States 
and in Formosa. The work thus indicated in 1910 continued to in- 
crease in volume, and colony after colony and country after country 
were added to the list. And then came the great war. From 1910 
to 1914, and indeed until 1915, a great number of articles on mos- 
quitoes were published in different parts of the world, but as the 
intensity of the world struggle increased printing facilities were 
greatly lessened and interchange between countries of such publica- 
tions as were issued was almost entirely stopped. We don’t know 
today what was done in the way of mosquito work in Germany and 
Austria and the countries allied to these empires. 

It will be difficult, in fact, to estimate the number of articles that 
have been published on mosquitoes and mosquito work of late years. 
There are several publications that print reviews of the principal 
contributions of this character, but the places of publication are so 
various in character and in distribution that any estimate of the total 
number must be a good deal of a guess. They are published in sani- 
tary and medical journals, in engineering journals, and in entomo- 
logical journals and proceedings. I have made some effort to keep 
up with the progress of the world in this important matter and 
have brought together some statements which will indicate without 
doubt that at present the civilized world is well informed on the 
subject of mosquito remedies and that we are very greatly advanced 
not only in our knowledge of the classification and biology of the 
mosquitoes of the world but in actual accomplishments in the way 
of lessening many regions from their danger. 

In 1917 was published the final volume of the four-volume Car- 
negie Institution Monograph of the Mosquitoes of North and Central 
America and the West Indies, but studies of the general character 
of those described in the monograph have been carried on elsewhere. 
The two great centers for mosquito study from the taxonomic point 
of view are the United States National Museum at Washington and 
the British Museum of Natural History in London. Edwards in 
the British Museum has been, during the past eight or more years, 
describing all the new forms that have been sent in from Borneo, 
from Hong Kong, from India, Madeira, Ashanti, the New Hebrides, 
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Sierra Leone, Grenada, southern Nigeria, and other out-of-the-way 
portions of the world. Theobald has reported upon the mosquitoes 
of the Transvaal; Alcock has issued: a synopsis of the Anopheline 
mosquitoes of Africa and the oriental regions; while in the United 
States the late Frederick Knab, Dyar, and Ludlow (the latter of the 
Army Medical Museum) have been describing American and Philip- 
pine forms. Out in Australia Taylor has been working for years on 
the mosquitoes of that island continent and also of New Guinea, 
and of recent years has been assisted by Ferguson; while some of the 
Dutch entomologists have been doing taxonomic work on the mos- 
quitoes of the Dutch East Indies, and Lutz and others have been 
doing similar work in Brazil. 

In looking over the literature of the past seven or eight years, we 
find that anti-mosquito work, largely from the malaria point of view, 
has been done by the Japanese in Formosa and by the English in 
Hong Kong, China. There have been many publications on the work 
done in India, and there has been established under the British gov- 
ernment in India a general malaria commission which has held annual 
meetings at which papers of much importance have been read. Not 
only has the whole question of malaria at all the principal centers in 
India been studied by officers of the Indian Medical Service, but 
malarial mosquito surveys have been made of the Island of Ceylon 
and of the Andaman Islands, and operations have been carried on 
with very considerable success at several centers, notably in Madras, 
in Dacca, at Pusa, and elsewhere. Excellent work has been done 
in some of the agricultural districts of Ceylon. 

In the Federated Malay States much good work has been done 
in the way of mosquito reduction in Selangor, and the reports of 
Watson and Evans indicate excellent results in sub-soil drainage in 
exterminating breeding places of hill mosquitoes at a cost of $36 an 
acre for the whole area treated. 

In Burma, Stott has published literature on the malarial mos- 
quitoes of Mandalay. In Borneo, Roper has studied these mosquitoes 
in the northern part of the island. In Indo-China, Legendre has 
reported on the work on the house mosquitoes of Hanoi-Tonking. 

In Java, Van Breeman has worked up the malarial mosquitoes 
of eastern Java and has started remedial operations. 

In Sumatra, Stanton, Devogel and Swellengrebel and his col- 
leagues have carried on some excellent investigations. Of interest 
to people in New Jersey are some results reported by Swellen- 
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grebel in 1916, in which he shows that an attempt at drainage of a 
salt marsh at Siboga on the west coast, which was only partially 
done, resulted in the establishment of admirable breeding places for 
a mosquito carrier of malignant tertian malaria. This observa- 
tion points out the danger of only partly draining a marsh. 

in Egypt, Balfour continued to report the results of the excellent 
work at Khartoum, and Christophers and Chand have reported upon 
the study of the Anopheles mosquitoes of Aden, Muscat and lower 
Mesopotamia. 

In the rest of Africa, the mosquitoes of British Somaliland, of the 
Belgian Congo, and of portions of French West Africa (notably at 
Bassam on the Ivory Coast) have been studied and remedial work, 
especially at the latter locality, has been carried on. In British West 
Africa some very valuable work has been done by Macfie and In- 
gram, especially on the biology of the mosquitoes of the Gold Coast, 
where they arrive at conclusions similar to those which we in this 
country and Galli-Valerio and Rochaz de Jongh in Italy have reach- 
ed concerning the extraordinary variety of habits and breeding 
places to be taken into consideration in remedial work. In the 
Transvaal, drainage and oiling have been done in several localities, 
notably at Messina. In Zanzibar, the larger swamps about the town 
have been drained and the smaller pools have been oiled; traps have 
been used for concentrating the larvae where they can be easily 
destroyed—a very practical and important point. In Gambia, Orpen 
has studied the reduction of the malarial mosquito breeding grounds 
around Bathurst. It should be noted that one fatal case of yellow 
fever occurred at Bathurst in 1916. (In 1913, 38 cases of yellow 
fever occurred at Lagos). In Madagascar, Legendre as early as 
1914 studied the question of malaria and malarial mosquitoes. 

We have already mentioned the taxonomic publications of Taylor 
and Ferguson in Australia, and it should also be mentioned that anti- 
malaria measures about mining camps in northern Australia were be- 
gun as early as ten years ago. In 1915, Cumpston made a mosquito 
survey of the coastal towns of northern Queensland regarding the 
possibility of yellow fever in Australia, since the yellow-fever mos- 
quito occurs there, and in 1917 Hill published a long report on the 
mosquitoes of northern Australia. In the same year Taylor pub- 
lished an elaborate bulletin with maps and plans of a malaria mos- 
quito survey of the navigation areas in the Murray River district. 

In New Zealand, Kirk has made elaborate experiments with lar- 
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vicides, and in the Pacific islands of Gilbert and Ellice mosquitoes 
and their control have been studied by O'Reilly. 

Owing to the disturbed conditions in Mexico, we have heard little 
of the operations of the Superior Board of Health for a number 
of years. The president of the Board, under Diaz and later under 
Madero, Dr. Eduardo Liceaga, was a very enlightened man and 
was keen on the control of the yellow fever and malarial mosquitoes 
and established a fairly competent service with this end in view, 
while the biology of Mexican mosquitoes was studied by the late 
Alfredo Dugeées down to the time of his death and has recently been 
taken up by the Director of Biological Studies under the Carranza 
poyemument, Prof, A... Herrera. In 1915, however,- Colonel 
Wrightson of the United States Army conducted some experiments 
at Tampico with crude oil, finding it hardly as efficacious as a larvi- 
cide consisting of 150 gallons of crude carbolic acid, 200 pounds of 
powdered resin, 30 pounds of caustic soda, and 6 gallons of water. 

In Brazil, the efforts of the famous Instituto Oswaldo Cruz have 
been devoted largely to the extermination of the yellow-fever mos- 
quito and the study of malarial forms. An interesting and impor- 
tant paper has been published by Da Costa Lima on the biology of 
Brazilian mosquitoes. Elsewhere in South America, notably at 
Guayaquil, Ecuador, there has been much cleaning up of yellow 
fever, and the statement is authoritatively made that yellow fever 
is now practically wiped out. 

In the British West Indies a good deal of work has been done. 
In the Bahamas, remedial work has been carried out against the 
domestic mosquitoes around Nassau and Grantstown. Neish has 
published studies on the malarial mosquitoes of Jamaica, and Urich 
on the mosquitoes of Trinidad. Siler, of the United States Army, 
studied the mosquito-control work in Jamaica, which consisted of 
draining and oiling and which has been undertaken in different 
parts of the island, but found that no systematic effort on a large 
scale has been carried out, since the dense undergrowth, the large 
banana estates and the abundance of water make this type of worl 
prohibitive under prevailing economic conditions. 

In Europe, the main work prior to the outbreak of the war was 
done in Italy, and with the results of that work, largely under the 
direction of Angelo Celli, every one is familiar. It is true that Ger- 
many, before the outbreak of the war, is known to have instituted 
mosquito campaigns in the rural villages and that in Austria the 
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malaria in the coast districts was investigated and quininization and 
oiling were begun. But, as previously stated, we have no knowledge 
of what was done in these directions during the war. In the island 
of Cyprus, anti-malarial work has been carried on steadily since 
1912 with a steady reduction in the malaria rate. In Sardinia, some 
interesting work was done in the neighborhood of two towns; 
petroleum was applied twice a month on pools, and a surface alga 
was sowed over the surface of certain pools. This was successfully 
done at a very low cost. Previous to the work just mentioned, one 
Sardinian town had spent four hundred thousand dollars in anti- 
malaria work. Just before the war Russia had begun to study 
systematically the malarial mosquitoes of Turkestan and Caucasia, 
and had begun some exterminative work. It is interesting to note 
that in 1914 a paper was published on the occurrence of the yellow- 
fever mosquito on the Black Sea coast; and this reminds me that in 
Sebastopol in 1907 I was told that the yellow-fever mosquito had 
been brought in to that region in bales of cotton from America. 
Quite recently Wesenburg-Lund has published an elaborate series 
of papers on the biology of the mosquitoes of Denmark. 

I note that I have omitted in this summary the work of Leger on 
the mosquito fauna of French Guiana and the admirable work that 
has been done by Bonne and his wife, Mrs. C. Bonne-Wepster, on 
the mosquitoes of Surinam. | 

I have stated that we know little of what was done by Germany 
and her allies during the war, but new features came up in other 
parts of Europe as the result of the presence of the Allied troops, 
and of course we know about these. 

As early as 1914 Shipley published his book on “Insects and the 
War” and followed it by another volume entitled “The Minor Hor- 
rors of the War,” and all of the older information on mosquitoes 
was summarized in these volumes. In 1915 it was apparently first 
noticed that the Anopheles mosquitoes of northern France had be- 
come affected by malaria as the result of the bringing in of troops 
from malarious regions, like North Africa for example. And ob- 
servations of this kind became more frequent as the war proceeded. 
This became so marked that late in 1916 a malaria commission was 
established in France and the whole country was divided into five 
great districts with subdivisions, each under the direction of a zoo- 
logist who had specialized in the study of malaria and mosquitoes. 
The immediate cause of the establishment of this commission was 
the return of infected soldiers from the Balkan army. 
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In the meantime an Anopheles survey of the whole of Switzer- 
land was begun under government auspices, since malaria had de- 
veloped on account of the presence of malaria carriers among the in- 
terned prisoners of war. 

England did not suffer at first, but of course malaria developed 
among the British troops in Macedonia and on the other Balkan 
fronts and eventually was carried home. For example in 1917 at 
Sandwich, England, there were 69 indigenous cases of malaria as 
the result of the infection of native Anopheles by returned troops. 
Most extensive operations were undertaken in the prevention of 
larval development at this place. Operations were begun on no- 
toriously infested waters, and more than twenty miles of dikes were 
drained and kept free from weeds. In 1918 only six cases de- 
veloped, from what was termed “a local defect in detail.” Cases 
were reported both from military bases and naval bases, and the 
well known “Reports to the Local Government Board on Public 
Health and Medical Subjects” have contained a series of reports and 
papers on malaria contracted in England. Good anti-mosquito work, 
devoted to the breeding places, is being done and will doubtless be 
carried through. A small part of the sum which has been spent in 
New Jersey in the abolition of mosquito-breeding places will go far 
toward relieving England from the malaria danger. 

Of course, extensive operations were carried on in the Balkans. 
In 1916, malaria having increased in Macedonia with the Army of the 
Orient, army operations resulted in the oiling of all standing water. 
More than 160,000 mosquito nets were issued to the men. Malaria 
was practically the only disease from which the Balkan armies 
suffered from July to October, 1916. It was an extremely virulent 
type of the disease and difficult of control by the usual quinine treat- 
ment. 

In Spain malaria did not increase during the war, it was stated, 
because of the constant propaganda disseminated by the sanitary 
authorities ; and this result is all the more marked since quinine was 
lacking very largely from the outbreak of hostilities and food was 
scarce. 

In Roumania, anti-malaria operations were carried on by the gov- 
ernment down to 1916, and after the occupation of that country by 
Germany they were continued by the German authorities. In 1917 
anti-malarial-mosquito work was planned for lower Albania. 

The sole item of news regarding Germany which I have been able 
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to find is a report by Lenz on malaria in a region free from this 
disease, namely in the prisoners’ camp at Puchheim. 

The amount of intelligence and ingenuity exerted and the exact 
scientific information upon which measures were based before the 
war is shown by the rather surprising paucity of new ideas of prac- 
tical value which came to the front during the war. I have referred 
itt previous paragraphs to Wrightson’s larvicide used at Tampico; 
to fish culture as alleviating conditions in rice fields in Trinidad; to 
the sowing of surface algae over the surface of certain pools in 
Sardinia, and to the concentration of larvae in specially prepared 
traps in Zanzibar. Aside from this, it will be of interest to call 
attention to certain additional ideas which have been noted. 

In 1913 an important note was published by F. Knab on the con- 
trol of northern mosquitoes, in which he stated that “The bulk of 
the mosquitoes of North America are derived from larvae which 
develop in snow-water in early spring, and for a short period all 
the lesser bodies of water swarm with larvae though none can be 
found in them during the remainder of the season.” I think Knai 
was in error in his statement that the bulk of the mosquitos of North 
America are so derived, but the observation is of great importance 
as applying to the bulk of the mosquitoes of the more northern 
states, not only those of the wooded regions in northern New Eng- 
land, New York, Wisconsin and Michigan, but those of the prairie 
regions in the northern states farther west. Knab called attention 
to the suggestion of Dr. A. Eysell that the removal and burning 
late in the autumn of the old dead leaves and plant débris from 
the dried-out pools in which the larvae would appear later is likely 
to be thoroughly effective if. properly carried out. 

Acting upon this method of breeding of the more northern mos- 
quitoes, I was able to do some moderately effective work during two 
consecutive years in Greene County, New York, by a thorough otl- 
ing, during April, of the snow-water pools in which larvae were 
to be found in great numbers. Since the mosquitoes which issue in 
late April and May from these snow-water pools persist until July 
and sometimes until August, eventually laying their eggs in hollows 
which will be filled the following spring by melting snow-water, 
some method of control becomes very important to many of the 
northern woodland summer resorts. My experience has shown that 
perfect results from the oiling method tried are very difficult to 
reach, since these woodland pools, in addition to being fugitive, arz 
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very numerous and often very hard to find and since the maturing 
of these snow-water mosquito larvae is very rapid. To treat all of 
these pools over the surface of an entire mountain and in the course 
of two weeks, as I attempted to do, is almost impossible. Very 
many little, hidden pools will be overlooked, and thus many mos- 
quitoes will escape to last on into the summer. 

The Eysell method of burning over in the autumn the fallen 
leaves in such hollows where such pools will be formed the fol- 
lowing spring from the melting snow-water would be dangerous in 
a forested region where autumn fires are to be avoided. There is, 
nevertheless, here an idea of great potential value. 

In 1915 Carter and LePrince published their important studies on 
impounded waters and their effects on the prevalence of malaria in 
the United States. 

In 1913 Mayor described a new mosquito-proof and storm-proof 
house for the tropics. 

In 1913 also Balfour, as the result of experiments at Khartoum, 
recommended a special tincture of pyrethrum, soft-soap and glycer- 
ine, diluted for use with twenty times its amount of water, as a larvi- 
cide substitute for petroleum. 

In 1914 Bacot announced the efficiency of naphthalene sprinkled 
on the surface of water as destroying mosquitoes in covered cisterns 
and wells. 

In 1916 Laveran described the mosquito-nets adopted by the 
armies of the United States and Japan, considering the Japanese 
the more effective. One of these nets consists of a cylinder of net 
supported by two rings of steel about ten inches in diameter kept 
apart by a spiral of the same metal. The upper part of the cylinder 
is closed, and to the lower ring is attached a fold of cloth which can 
be placed closely around the neck when the net is worn. It can be 
folded up when not in use. 

In 1916 the Sergents in Algeria, having conducted anti-malaria 
campaigns in Algeria since 1902, announced the control of anopheline 
larvae in alternate drainage, alternating the outflow of the water each 
week. Two drain channels instead of one must be made for each 
spring, and during the summer one of these will be used for one week 
and then dammed up while the water is allowed to flow into the other. 
The disused one will dry up and the mosquito larvae in it will be 
killed. At the same time these channels act as mosquito traps. By 
applying this principle to irrigation, breeding places may be rendered 
harmless without prejudice to agricultural requirements. 
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In the same year LePrince and Orenstein’s book on “Mosquito 
Control in Panama” was published, which is an excellent account of 
just how-the wonderful results were reached. 

In 1916 DiPache published an extensive article on the question 
of malaria and excavations and other earthworks, taking the subject 
up bibliographically and mentioning instances from the engineering 
works from the time of the Pharaohs in Egypt to buildings in 
Messina in I9Q12. 

In 1918 Priestly confirmed the observations of other experiment- 
ers in concluding that vaporizing %4 to % ounce of cresyl per 114 
cubic yards of room space destroys adult mosquitoes and has the 
advantage over sulphur dioxide that no injury is done to the room 
or its contents. 

In 1918 Thibault announced that a ‘Bie powder made of dried 
weeds and grasses blown over the surface of the water was ex- 
tremely effective for a few minutes. When thoroughly wet it loses 
its effectiveness. There is perhaps something very practical in this 
series of experiments, which were made for the Bureau of Entomo- 
logy. 

In 1918 Howlett found that at Pusa, India, the eggs of certain 
mosquitoes (two species of Stegomyia, so-called) are laid more 
freely in dilute solutions of sodium citrate and sodium tartrate than 
i111 pure water ; indicating the practical use of traps. This is one of 
the few of the very numerous experiments with chemotropism with 
mosquitoes, that have had practical results. 

In 1918 Mann and Ebert suggested that oil-soaked sawdust pro- 
vides a suitable method for securing an equal distribution of oil on 
stagnant waters. 

In 1919 Feytaud and Gendre recorded the finding of a very large 
number of mosquito larvae, including Anopheles, in the water heavily 
tainted with sludge from a melinite factory in France, an observation 
similar to one which was reported by Doctor Headlee, I think, at one 
o: the recent meetings of this association. 

It is very likely that in this summary I have omitted important 
observations and operations, but I am sure that to an organization 
so vitally interested in mosquito fighting as is the New Jersey Mos- 
quito Extermination Association what I have brought together will 
be of interest. You will have noted by mental comparison that your 
own work in this state in many respects blazes the way for the 
whole civilized world—that you are really the most advanced mos- 
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quito fighters in existence today—that your operations are on a 
larger scale and are being conducted in a more intelligent and re- 
sourceful way than in any other region. I myself am perfectly 
convinced of all this. At the height of the season last summer I 
went over a large portion of your field from Hoboken on the north 
to Atlantic City on the south with Dr. Headlee and some of your 
leading officials, and I was simply amazed at the results that have 
been accomplished and the surprisingly low cost of the operations. 
You are proving to the whole country and to the rest of the world 
that, under the most difficult conditions, the mosquito scourge can 
be controlled, and if you do not teach this great lesson to the rest 
of the United States and induce at least some of them to follow your 
example it will be because their officials are too stupid or too stub- 
born to learn or too poverty-stricken to act. 

There is one point, however, in all this anti-mosquito work that 
must be borne in mind by organizations undertaking it on a large 
scale, and that is the vital importance of expert entomological advice. 
While it is true that the habits and methods of life of the principal 
malaria-carrying mosquitoes and of the single yellow-fever mos- 
quito are fairly well known by all practical mosquito fighters, yet in 
this country and wherever the end to be obtained is peace and com- 
fort and the improvement of living conditions, the exact life round 
of every species of mosquito concerned must be known in order to 
avoid much possible waste effort and expense. And this knowledge 
must be gained from expert and carefully trained entomologists. In 
this country the extraordinary variation in breeding places among 
the different species was early appreciated by the entomologists, 
and the experts of other lands have been finding out the same thing, 
as you will note from my earlier reference to the work of Galli- 
Valerio and Rochaz de Jongh in Europe and of Macfie and Ingram 
in Africa. The work you are doing now in New Jersey is based 
almost entirely on the early scientific investigations of the late John 
B. Smith, whose discoveries as to the exact biology of the salt-marsh 
mosquitoes were revolutionary and of supreme importance. Only 
last summer many thousands of dollars were probably wasted in a 
northwestern state as the result of a misconception as to the exact 
species of mosquito which was swarming in incredible numbers. You 
in New Jersey are fortunate in having Doctor Headlee with you. 
More entomologists must be trained in the biology and taxonomy of 
the one hundred or more North American species of mosquitoes, 
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and every mosquito crusade wherever conducted must be preceded 
or accompanied by the investigations of such men. } 


PRESIDENT Hupson: Discussion may be had now for a short 
time on any of these matters. 

Mr. WititiAM PorTER (Cape May): Mr. President, it would. 
seem in order that a vote of thanks be given to Dr. Howard, and 
I move you a vote of thanks. 

(The motion was seconded, put to a vote and carried). 

Mr. SpeENcER Miter: Mr. Chairman, as I reflect over the work 
in. New Jersey I bring to mind the fact that we have had three great 
leaders in the scientific work: Dr. Howard, Dr. Smith, and Dr. 
Headlee. They led the grand work and told us what was scientific 
and right and the rest of us have been their servants. We have 
taken their direction and have carried on the real work, the prac- 
tical work of doing it. 

Now there is just one thing that seems to me to be necessary 
and desirable to enrich this society, and that is to add Dr. Howard’s 
name as an honorary member. Dr. Smith, of course, is gone; his 
great work is left behind as a monument. Dr. Headlee is with us 
and is a member. Dr. Howard has been a guest for many years and 
I would like to make the motion that we make him an honorary 
member of this association. 

(The motion was seconded by Mr. A. G. Rider, and carried). 

Mr. AuFrRED GASKILL (Trenton): Mr. President, it seems tome 
that there is one point brought out in Dr. Howard’s paper that 
perhaps should be emphasized. It should have a good bit of weight 
upon the efforts that are being made throughout the state to carry 
on this work more effectively and more rapidly; and that is the 
reference to the reasonable cost of the work that is being done here. 
I recall he said that $36 was expended per acre to clear up an area 
that bore objectionable mosquitoes. When that is compared with the 
$5 or less an acre that is the average cost of the salt-marsh work— 
and I think that some of our fresh-water work does not go very far 
beyond that—it seems to me that that point, which is one of the 
crucial ones in this work, deserves special emphasis. 

Secretary HeapLEE: Mr. Chairman, a thought has come to me 
in the last two or three years relative to the extension of anti-mos- 
quito work, as we understand it here, to the country at large. In 
talking with Mr. LePrince this afternoon I was rather surprised to 
hear him say that in the South, the people are not so much inter- 
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ested and do not so much apprectate the control of the malarial 
mosquito as they do the control of all mosquitoes; that you may 
bring the malarial mosquito under such good control as almost to 
eliminate the number of cases of malaria occurring, and yet not 
get the support that you will if you bring about a 95 or 98 per cent 
reduction in all the mosquitoes that trouble the people. 

It seems to me that is a point in human psychology that is thor- 
oughly worth considering. We have found it true here. This being 
the case, it seems to me that the time has arrived when some move- 
ment ought to be started looking toward the initiation of anti- 
mosquito work of a country-wide nature. I believe it is entirely 
within the province of this association to go on record in favor of 
the promulgation of a policy of anti-mosquito work for the entire 
United States. And I don’t know any reason why this association’s 
thus going on record should not be the beginning of such a move- 
ment. I would like to hear Mr. LePrince speak on this point be- 
cause of his wide experience, and also any one else here who feels 
he can contribute. 

Mr. LePrince: Mr. President and gentlemen :—The question of 
low cost referred to by Dr. Howard and others this evening is a 
very important point. In selecting areas where work is to be done 
we have to consider the initial cost and also the future maintenance. 
We have to consider that there will be changes of administration, 
and the work must be so planned that it will be continued—not fail 
and do more harm than if no work at all were done. 

We have to be extremely careful to let the people know, if we 
have a small appropriation, that the object of the work 1s to get rid 
of malaria and not to get rid of all mosquitoes. And then, in reply, 
we are invariably asked, “Why can’t we get rid of all the mosquitoes? 
That is what we want.” We point out in answer that this result can 
only be had by greatly increased expenditure. Nevertheless the 
people bring up the point time and time again that it is the mosquito 
nuisance that they are interested in. Where we have not a large 
appropriation we have to do the best we can and try to make them 
distinguish between malaria and mosquito control. 

We have found that, in general, if we get a very good general 
mosquito control the town and county councilmen are given to under- 
stand by the public that it is the latter’s intention that the work 
shall be continued. If we do not get any fair general mosquito con- 
trol in addition to control of Anopheles we find considerable diffi- 
culty in obtaining funds for the continuance of our malaria campaign. 
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The people living on the entire coastal plain to the south of you 
are decidedly interested in the progress that you are making; and 
they ask me time and time again when the government is going to be 
ready to help them. I tell them it is a real estate proposition, it is 
a pure question of the state and the county investing money and 
getting a bigger return than they can by any other investment. We 
have not sufficient people yet in the coastal counties to warrant ex- 
tensive drainage measures, but that day will come. 

I might state that Gulfport, Mississippi, has probably paid out 
the highest per capita cost of any town in the United States for mos- 
quito control, and the results have been two-fold. It has changed 
the town to an all-year-round resort. The large hotel, which used 
to be operated for winter guests, is now turning away guests during 
the summer months. The manager of the hotel has told us that our 
work has been the biggest kind of a boon to the vicinity. More 
recently, a Michigan firm has arranged to build a large manufactur- 
ing plant at Gulfport covering twenty acres, which will probably 
mean that the population of the town will be doubled. The Chamber 
of Commerce appreciates fully that the investment that it made in 
drainage was the very best investment that it or any other town or 
county could make. 

We have repeated instances of this nature. We have been able 
by mosquito control to increase the output from certain factories in 
different locations as much as 33 per cent without increasing the 
size of the factory or the number of machines. 

At this point I would like to recite a little unwritten history that 
should be better known. Few of us thought up until this war what 
a large bearing mosquito control would have on the success of our 
troops. Many of you know that in the Spanish-American War we 
had certain regiments in which probably only fifty per cent of the 
men were ready for action. The Sanitary Corps of the Army, having 
among it men who were trained here in New Jersey as well as men 
trained under Dr. Howard and others, was given the mosquito- 
control work. The Surgeon-General was not at all afraid to put his 
camps down in the malarial part of this country. So far as I know, 
he did not have one single word to say about where those camps were 
to be located. Some of them were very badly located so far as 
‘malaria was concerned. Now what was the result? Compared with 
the Spanish-American War we had a reduction in our malaria rate 
of men in camp of 99.3 per cent. We had an army that was fit to 
fight. | 
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Mr. A. J. Riper (Hammonton): Mr. President, Mr. Miller’s 
remark about the horse being troubled with mosquitoes so he couldn’t 
tell what color it was reminds me of my first experience in South 
Jersey. I used to drive a horse down in this vicinity of the salt 
marshes and I couldn’t tell whether he was black or whether he was 
white, he became so covered with mosquitoes. I thought sometimes 
if there were only co-ordination on the part of those mosquitoes they 
might just pick that horse up and carry him away. 

We are always talking about the improvement that is coming to 
the human race by the elimination of mosquitoes, but I haven’t heard 
a word about the comfort which comes to the dumb animal. It seems 
‘to me that we ought to enlist the sympathy of every person who is 
interested in dumb animals to help us in this work. 

Mr. ALFRED GASKILL: Mr. President, I would like to ask Mr. 
LePrince as to what was the per capita rate raised for mosquito con- 
trol in Gulfport. 

Mr. LeEPrince: I do not happen to remember, but by writing to 
the Chamber of Commerce of Gulfport you can obtain a reprint cov- 
ering the entire work, and you will find it most interesting and well 
worth getting. 

I might state also that there were 1,800 men at the Naval Sta- 
tion at Gulfport. The first five naval officers that went there stopped 
three weeks and three of them contracted malaria. There has not 
been a single case since, I think, even in the families in the vicinity. 

A MempBer: Who was the man in charge of the drainage at 
Gulfport? 

Mr. LePrince: Mr. Frank, now the Health Officer of Dallas, 
alexis, 

Dr. BRINKERHOFF (Jersey City): Mr. Chairman, just before you 
close, I thought Mr. Jackson would speak of this. Mr. Jackson and 
I attended the sessions of the American Public Health Association 
at New Orleans last October. All we heard there relating to the 
mosquito was concerned with the malarial species. 

I think Mr. Jackson made an effort to arrange for some papers 
on technical mosquito control at the next session of the American 
Public Health Association, which will be held in San Francisco in 
August. We hoped that this might prove to be a beginning. 

Dr. Freperick L. HorrmMan (Newark): I most heartily en- 
dorse the suggestion by Mr. Headlee that the Association give en- 
couragement to an effort to develop a national interest in mosquito 
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extermination, but I sincerely hope that such an undertaking will be 
made to include malaria eradication as well. I shall later have 
occasion to re-emphasize the suggestion with some remarks upon 
the advisability of an exhibition to be held for the purpose of visualiz- 
ing the facts of mosquito extermination and malaria prevention and 
control. Both are inseparably connected with each other and the 
facts, I am sure, can be brought to public attention in a most in- 
teresting and instructive manner. I also feel that such an effort 
might prove of great advantage to the work of the National Malaria 
Committee, which is not making the progress anticipated at the out- 
set, although never, perhaps, have the possibilities of effective 
eradication measures been more clearly recognized than today. 

Good results can be obtained only by co-operation and the co- 
ordination of allied interests, which thus far, I regret to say, have 
not been forthcoming. The interests enumerated in my “Plea and 
Plan for Malaria Eradication,” presented to the Malaria Committee 
in 1916, have not shown an inclination actively to support such a 
movement as called for by the obvious facts in the case, presented 
from time to time for the information of the public. It would 
therefore seem to me that a different form of organization, resting 
upon clearly recognized economic considerations, is likely to be more 
effective than one primarily concerned with the medical aspects, as 
must needs be the case in a movement initiated by the medical pro- 
fession and furthered largely, if not exclusively, by medical men. 

Mr. Epwarp W. Jackson (Newark): Mr. President, I was 
selected by the Essex County Mosquito Commission to attend the 
convention at New Orleans last fall. We saw on the program that 
there was a section there that applied to mosquitoes and the commis- 
sion thought that I might be able to ascertain some new ideas that 
we might put in operation in Essex County. I soon discovered that 
the whole subject of mosquitoes related to the malaria mosquito, 
and that as we have very few up here there did not seem to be any 
reason for our staying. The joke on me was that I went there 
presumably, and as I thought, as an invited guest, and consequently 
did not take part in the session that related to that subject, except 
simply as a listener. But I managed to work on the outside a little 
bit and induced the powers that were to bring before that meeting 
a resolution that would include the mosquito as a general proposition 
in addition to the malaria mosquito. The joke on me, as I say, was 
that about two months after that I learned, in auditing a bill, that 
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our Essex County Mosquito Commission was a member of the 
Association, and that I could have taken part and might have had a 
little bit more effect than I did. However, the committee was ap- 
pointed, Mr. LePrince was made the chairman of it, and he kindly 
invited me to take part in the meeting and I did my best to present 
our views so as to include the mosquito problem as a whole in, all 
of the work of that association. I felt that it would be an advantage 
to us to have that association back up these local organizations and 
it would be an advantage to know that we were advertising them. 
Because, as a matter of fact, unless you get the public back of you 
you never can get anywhere. You have to educate these people to 
what you are going to do, and the more they are educated, the more 
they are instructed on what you are at, the more willing they are to 
be with you. 

SECRETARY HEADLEE: Mr. Chairman, I was led to make this sug- 
gestion by having attended several meetings of the National Malaria 
Committee. At every meeting that I had the pleasure of attending 
il seemed that the attention was devoted primarily to questions of 
research in the biology of the mosquito or the control of the disease 
of malaria. It seemed to me that the attention of the committee 
was devoted almost entirely to questions of research. It seemed to 
me that the organization was therefore not as effective as it should 
have been. As a live, going, driving organization for the elimina- 
tion of malaria in the United States it was not apparently very much 
of a factor. 

An anti-mosquito organization of a country-wide character, it 
seems to me, ought to be composed of forward-looking representative 
men from all over the country, and that that organization should 
form a driving force, not only for the encouragement of necessary 
researches but primarily for the initiation and encouraging of the 
anti-mosquito movement throughout the length and breadth of the 
United States. 

In our experiment station work one of the greatest helps that 
we have found up to date is the producers’ organization. We have 
in this state something like ten or fifteen agricultural producers’ 
organizations, and every one of these has its research committee. 
These research committees co-operate with the Agricultural Experi- 
ment Station. They corhe to the station and say, “We have certain 
problems that we want solved.” We are supposed to know how to 
go about finding the solution. They are willing to back you in the 
securing of funds. 
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It seems to me that this anti-mosquito organization of a country- 
wide character should assume toward the departments concerned 
with this work much the same attitude that those agricultural pro- 
ducers’ organizations assume toward the State Experiment Sta- 
tion: This organization ought to be over and apart. It ought to be 
made of a group of representative men who will say to the depart- 
ments of the state and nation now engaged in mosquito-control work, 
“What can you do to promote mosquito control? In what way can 
we help you to bring it about? What are your needs? We will go 
to Congress, we will get money for you if that is what is needed, or 
we will finance publicity campaigns if that is what is needed.” It 
occurred to me that this association could help to form such an 
organization by going on record first in favor of it. 

PRESIDENT Hupson: The Chairman was about to appoint a com- 
mittee to propose a motion along this line. 

SECRETARY HEADLEE: I think you need a committee. 

PRESIDENT Hupson: I will appont Mr. Jackson, Mr. Engle and 
Dr. Headlee on this committee. 

Mr. SPENCER Mitter: If we are going to have an institution or 
a nation-wide thing I approve of it. But let us get some business 
men that know how to organize and get the thing done. For getting 
at it is the point. Chambers of commerce are everywhere. I haven't 
the slightest doubt that there is not a chamber of commerce in the 
United States that would not send a delegate to such an organiza- 
tion, provided we would ask them to send a man who is an organizer, 
who understands organization and wants to accomplish something. 
We must have the entomologists, of course. But in the final reckon- 
ing all that such an organization is going to accomplish is the mould- 
ing of public opinion, and that is a very great thing. Advertising, 
literature, lectures, all are fine,—but what are they for? They are to 
educate people to the fact that it can be done if they will organize to 
do it. It will help get money. The best answer to a nation-wide 
work is to finish our job in New Jersey. 

Mr. ALFRED GasKILL: Mr. President, I want to add “amen” to 
what Mr. Miller has said. On the basis of what you said in the open- 
ing paper Jersey has her own problem to clean up her own door- 
yard, to prove to the rest of this country that this problem is all that 
some of us here believe it to be. Until we are in a position to dem- 
onstrate that it is practical, that it has real value, that there is honest- 
ly something in it, are we actually in a position to go out and attempt 
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to guide the rest of the country? I doubt it. My feeling is, that 
if we can exert any influence toward a nation-wide movement in 
behalf of this mosquito control it is distinctly and directly to stay 
right here and “saw wood.” 

Mr. W. A. Mancuee (Newark): I would like to endorse what 
Mr. Gaskill has said. I believe we should go right on in the way we 
have been going and accomplish in five years, as the program has 
been outlined, the task of making New Jersey mosquitoless. Then, 
it you will, we may begin to tell other people what we have done. 

SECRETARY HEADLEE: Mr. Chairman, the suggestion of a nation- 
wide movement came from me, not with any idea of minimizing the 
opportunities for getting the Jersey work done. To one who for 
seven years has been in pretty nearly the closest possible touch with 
the problem of finishing the salt-marsh drainage it seems worth 
while to use any agency that looks as though it might contribute to 
the solution of our own problem. It was my feeling, that the reaction 
- of a country-wide movement would be most excellent in our own 
state. 

For several years now we have had before the Legislature a 
request varying from $100,000 to $150,000. Our legislators in 
Trenton understand the proposition pretty well and we would have 
had the money today, we would have had $100,000 last year, we 
would have had $150,000 this year, gentlemen, if we had acted as we 
talk, if we had used our influence with the people in Trenton. One 
man or two men or a half-dozen men cannot bring the force of this 
association to bear in an effective way upon the Legislature. The 
whole body of men in this association, particularly the men here 
tonight, are the only men who can handle the matter in such a way 
that we get the state funds necessary to supplement the county effort. 

(On motion the meeting adjourned until Friday morning at ten 
o'clock). 


FRIDAY MORNING SESSION, FEBRUARY 6) 1920 


(The meeting was called to order at 10.15 A. M. by President 
Hudson). 

PRESIDENT Hupson: Before the symposium is taken up I will 
ask Mr. LePrince, of the United States Public Health Service, to 
say something to us this morning. I am sure you will all be very 
much pleased to hear from Mr. LePrince. 

Mr. LePrince: I became very interested in what Dr. Headlee 
said last night with regard to the state appropriation. Up to the 
time of the war, outside of the State of New Jersey, I did not happen 
to know of any state that appropriated money for mosquito-control 
work. You know what work was done during the war period. You 
may be glad to know that already five states that had never ap- 
propriated one penny before have made state appropriations which 
I would call preliminary appropriations, for we all think they are 
going to be larger for mosquito-control work, varying from $10,000 
to $24,000. One of the states which was thought to be past hope 
appropriated $24,000 for mosquito control, and that appropriation, 
i understand from the State Health Officer, is to be increased. 

It has been my misfortune or otherwise to have to collect funds. 
Collecting funds is really a part of mosquito-control work. And I 
was quite inexperienced in the matter. It was stated last night that 
it is essential to have personal conferences with those who have in- 
fluence in producing the necessary amounts. I believe this is abso- 
lutely true. 

In our work for several years we made a big mistake. We tried 
to get busy physicians to spend their time in controlling malaria. 
Now they did splendidly; but we are coming more and more to 
believe that the malaria problem is a business man’s problem; that 
it is a national problem, not a local problem. We believe that the 
business men are the men to solve the malaria problem that con- 
fronts the South and parts of the North. If we get the business 
men back of us, as they are used to handling big problems, we 
know that we shall succeed. Is it not possible to get business men 
at the head of this movement for getting your state aid? They 
have succeeded in five other states. I do not doubt at all but that 
if the representatives of the different counties feel that public 
Opinion is strong enough, the funds will be forthcoming. That 
has happened in other states. 

Last year we had, with the exception of two cities, all of the state 
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capitals of the South continuing mosquito-control measures. I con- 
sider that a big step ahead. This year about fifty new communities 
will start mosquito-control work, communities that had not con- 
sidered it at all before. It has not been an easy matter to obtain 
funds from those communities to start this work going. In a num- 
ber of instances the funds have been procured because the women’s 
and civic organizations, composed mainly of ninety per cent or more 
of women of different communities, have made up their minds that 
those funds were going to be forthcoming, and they became available 
through the action of the women interested in the mosquito problem. 

There are many ways of going about anything. If there are ten 
possible ways of doing a thing there are two or three good ways out 
of that ten, and there is one way that will succeed. That is worth 
studying. I feel fairly confident that state aid should be available 
from a state whose counties have done as much work as has been 
accomplished here in New Jersey. 

New Jersey has been very influential in bringing about malarial 
control in the southern states, although malaria is not your problem. 
As your counties have voted money for mosquito control I personally 
have used the counties as a basis for support through various states 
and got appropriations from them to start our work going. Those 
of us who expect to see malaria disappear from the Southland thank 
you people of New Jersey for your efforts, which have enabled us 
to get properly started. 

Mr. EuGENE Winsuip (New York): Mr. Chairman, may I ask 
Mr. LePrince which states have appropriated funds for this work? 

Mr. LePrince: Alabama, the leading state; Virginia, North 
Carolina, South Carolina, Arkansas, Tennessee and Texas. Ala- 
bama has an appropriation for four successive years, increasing year 
gives year. 

PRESIDENT Hupson: In taking up the symposium it has been 
suggested that as each paper is read an opportunity be given for 
discussion or the asking of any questions. 


Symposium on the 1919 Work of Mosquito Control and its 
Results 


Hudson County 
WittiAM DELANEY, Superintendent 
Read by Dr. H. H. Brinkerhoff, Jersey City 


This report of mosquito-reduction work done in Hudson County 
during the season 1919 is very brief, and advisedly so, because first, 
the time allowed for the submission of these reports is limited; and 
second, to go into the matter in detail, as is done in our annual re- 
ports to the Experiment Station and to the Board of Chosen Free- 
holders of the County and made public record, as provided for in 
Chapter 104 of the Laws of 1912, would seem to constitute an over- 
lapping of endeavors, useless repetition and waste of your valuable 
time. 

The problems encountered at the beginning of the season were, of 
course, not materially different from those of previous years, and the 
methods employed were practically the same as used in the past, i. e., 
the making of new ditches, cleaning and repairing of ditches pre- 
viously made on the meadows wherever found necessary for the re- 
moval of sewage and stagnant water ; installing permanent improve- 
ments such as pump, sluice-gate, etc., for the purpose of making 
more effective the drainage system previously made; the securing of 
improvements by railroad companies, manufacturers and property 
owners generally on their property wherever necessary and possible ; 
the filling in or applying of oil on both meadow and upland where 
such could not be drained; oiling sewer catch-basins (about 8,000 
in number in the county) ; the elimination of minor breeding places, 

wherever found, by such means as appeared most feasible. Vigilance 
and thorough inspection throughout the conney, were maintained dur- 
ing the breeding season. 

Contracts were let at the beginning of the season for all the ditch- 
ing work planned and 145,488 feet of new ditches were made, mostly 
on the stump-lots, the cost ranging from 3 cents per lineal foot in. 
the clear grass meadows to 12 cents in the stump-lots. During the 
season 22,335 feet of ditches previously made were cleaned, repaired 
and widened by contract, costing from 3 to 12 cents per lineal foot, 
depending upon the location and the nature of the work to be done. 
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In addition to the above, the commission with its own forces cleaned 
about 80,000 feet of ditches during March, April and May. 

The 12-inch electric pump, located on the east side of Frank Creek, 
and the new 6-inch electric pump, installed last winter on the west 
side of the creek, opposite the larger one, were started early in March 
and operated throughout the season. 

A concrete block house, 20 feet 3 inches long and 12 feet wide, 
was constructed for the 12-inch pump, replacing the old corrugated 
iron shed previously used, and a similar concrete house, 12 feet 9 
inches by Io feet 6 inches, was constructed for the new 6-inch pump. 
A concrete sump and run-way, with mud bottom, was provided for 
the 12-inch pump, 24 feet long by 5 feet wide and 9g feet deep; 
a concrete sump 10 feet 6 inches by 5 feet 4 inches and 7 feet 6 
inches deep, with concrete bottom, also was provided for the 6-inch 
pump. All of this concrete construction has added to the efficiency 
in operating the caring for the pumps. They are all of a very sub- 
stantial order and will outlast the need for which they are required. 

Frank Creek, from the outfall of the concrete flume at Schuyler 
Avenue to the Harrison Turnpike and the Bergen Avenue, Tappan 
Street and Duke Street sewers, were cleaned and widened by the 
Town of Kearny during the season at a cost of $5,600, enhancing 
greatly the removal of stagnant water from the surrounding 
meadows. A wooden sluice-gate, referred to in our 1918 report, was 
installed at the mouth of Saw Mill Creek (Hackensack River) and 
was put in operation April 18, at a total cost of $2,920.20, which was 
paid for as per agreement as follows: 


Muon de Nemours & Co., one-half, or... ..... 0000 cesecccnes ns $1,460.10 
Hudson County Mosquito Extermination Commission, one- 

ieee MH IgIV MOE Reece 8 oS, wed sails waa deat avarae ap A wee one Ree mrss 730.05 
Bergen County Mosquito Extermination Commission, one- 

ROME, “OPS 5 ae. eae a Pc RO gee a 730.05 


This improvement affects favorably about 1,200 acres of swamp- 
land in Hudson County, and about 1,600 acres in Bergen County, 
and was designed and constructed under the supervision of Mr. Beck- 
with of Dr. Headlee’s staff. In order to take advantage of this 
improvement, it was found necessary to establish a new outlet for 
the southeastern section of the area farthest removed from the gate, 
in part of which is located the Arlington Works of the Du Pont 
Company. This was found necessary on account of the poor condi- 
tion of the northwestern end of the Saw Mill Creek channel. By 
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arrangement with the Du Pont Company, a 30-inch ditch extending 
to a point near the gate, was widened to 60-inches, and connected 
with the drainage system of the Belleville Turnpike culverts near the 
upland. The total length of the new ditch is 8,450 feet (1.6 miles), 
and the work cost $2,475.00, of which the Du Pont Company paid 
$800. The 36-inch cast-iron pipe under the Newark and Paterson 
Branch of the Erie Railroad, near Frank Creek, through which 
insufficient drainage was obtained, on account of its elevation, was 
lowered 20 inches by the railroad company, providing a very good 
outlet for an extended acreage of reed swamps, running back of the 
Belleville Turnpike, and the necessary ditches made thereto, con- 
necting that territory with the large electric pump. 

The commission succeeded in having filled in by the Central Rail- 
road Company, a large and troublesome swamp on their property in 
lower Jersey City, south of the Morris Canal, thus doing away 
with a bad breeding area which required careful attention and a 
frequent use of oil. Similar breeding places on property of the 
Public Service Corporation in Hoboken and Jersey City were elim- 
inated in like manner. Sewer catch-basins were oiled regularly dur- 
ing the four months from June to September. The total quantity 
of oil used for all purposes was 13,401 gallons: 7,532 gallons ion 
the salt marsh and 5,869 gallons on the upland. 

It is estimated that the commission was assisted during the season 
i mosquito-reduction work in the county, including the Town of 
Kearny, the Dupont Company, railroad corporations, and others, to 
the extent of $8,810.10. 

The season opened unusually early on account of the mild winter 
and early spring, breeding being found on the meadows on March 
10, which is about three weeks in advance of the usual season in the 
northern counties. However, as a result of preventive measures and 
work previously done, the mosquitoes did not emerge in sufficient 
numbers to cause trouble except in the northern part of the county, 
where pipiens became troublesome about the middle of July. Previ- 
ous to that date and until July 25, at the cessation of the heavy and 
continuous rains for a period of g days, only a few of any species 
were to be found in any part of the county. The unusually heavy 
precipitation, however, in mid-July, caused the cessation of all 
preventive work and found our limited forces and equipment in- 
adequate to cope with the conditions; hence, the July brood of salt- 
marsh mosquitoes became troublesome, particularly so on the west 
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side of the Hackensack River. The species predominating in num- 
bers were pipiens, cantators, sollicitans, salinarius, in the order given. 

We are glad to be able to state that Hudson County was again 
entirely free from Anopholes throughout the season, and we learn 
from the county board of health that there were no cases of malaria 
reported throughout the county. 

Our per capita tax for the season was 5.7 cents and the cost per 
$1,000 of ratables was 5.9 cents. 

Mr. LePrince: The question of figuring on maintenance is in- 
teresting to all of us. That six cents per capita interests me par- 
ticularly. I would just like to state that the people at Helena, Ar- 
kansas, decided that they were not going to have any maintenance 
costs. The town has a population of 30,000. They issued bonds for 
$160,000 to concrete every ditch in town and do away with the 
maintenance cost. Just how they are going to handle the house 
problem I am not able to state, but at West Point, Mississippi, every 
Saturday morning at nine o’clock the fire whistle blows for thirty 
minutes as a signal for everybody to look through their back yards 
and see what is doing there. 

Mr. Gasxitt: Does the fire whistle do all the work, Mr. Le- 
Prince? 

Mr. LEPriINcE: It does not. The women of the town see that the 
children get busy. 


Bergen County 


Lewis W. Brown, Englewood 


As we look back on the work of last summer, we cannot, I regret 
to say, designate it as the most successful we have ever had in Bergen 
County. I do not mean to imply by that, that work in our county 
went back or even stood still. As a matter of fact, we worked 
harder and accomplished as much as if not more than in any previous 
summer. But we got a slow start, because practically all our ex- 
perienced men were in the government service and did not secure 
their release until late in the spring or in some cases until mid-sum- 
mer. Then when we finally did get thoroughly organized it started 
to rain and kept on raining until our radiant hope became decidedly 
dampened. During July and August six inches of abnormal rain 
fell. This created a situation which we could not expand our re- 
sources to meet. And just to make things more interesting for us, at 
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the height of the breeding season, some vandal, believing that his 
inalienable right to hunt and fish was being destroyed by the drain- 
age we were doing, chopped away the Stump Creek Gates and flooded 
the Lyndhurst Meadow. A few days later, a large section was 
washed away in the dike of the New York Acreage Company and the 
Rutherford Meadow was also flooded. Previous to this neither of 
these meadows had been breeding. 

So you might well say that last year the “breaks” were against 
us. Nevertheless, we made steady progress with our drainage pro- 
gram on both the salt marsh and the upland. We hada share in the 
building of the Saw Mill Creek tide-gates which were constructed 
by a joint appropriation made by the Dupont Powder Company, the 
Hudson County Mosquito Extermination Commission and _ the 
Bergen County commission. These gates, which are strong and well- 
built, form an important link in the drainage of our North Arlington 
Meadow. The Stump Creek tide-gates were reinforced and prac- 
tically rebuilt, the pipe-line dike extended and about 18,000 feet of 
new ditching cut on the Lyndhurst meadow to bring about proper 


drainage of this formerly wet area; a second ditch 5 feet wide, © 


4 feet deep and over 5,000 feet long was driven through the large 
cedar swamp south of the Paterson Plank Road to help drain this 
extremely bad mosquito breeder; small tide-gates were placed in 
Eckle’s Creek and Craig Creek on the Little Ferry Meadow; and 
more than 100,000 feet of 10-inch ditches were cleaned to obtain 
proper flow on meadows previously drained. 


On the upland, we did drainage work in 17 different boroughs 


or townships, putting in good working order more than 75,000 feet 
of drainage ditches. Our chief objective on the upland was, as last 
year, the Camp Merritt zone. We hoped by prompt and thorough 
work to be able to maintain the rather enviable record we made there 
in 1918. The camp surgeon and the United States Public Health 
Service again took an active interest and despite and adverse weather 
conditions, Camp Merritt, experienced but little mosquito annoy- 
ance during the entire summer. We also drained the Coles Brook 
Valley, which affects the towns of Hackensack, Maywood and River- 
side ; cleaned and regraded the Calicooneck ditch; and drained large 
swamps in Westwood, Haworth, Lodi, Hasbrouck Heights and 
Moonachie. This work was done under contract on a cooperative 
basis with the municipalities affected and our receipts from this 
source were over $2,000. We have found in our work that this 
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plan of getting the town interested, pays. We find in most cases that 
with a little persuasion, the borough councils are willing to co- 
operate. It gives them a direct interest in and knowledge of mos- 
quito work which they would not otherwise possess. It also gives 
them an added incentive to maintain the ditching once it is dug. In 
doing work on this basis the hardest contract to sign is the first one. 
Once you get it started, each town seems anxious to do a little bit 
better than her neighbor. During the coming season we shall do 
more work than ever in this way and we estimate our receipts from 
contract work at over $7,000. 

Our superintendent, Captain Leslie, gave only one illustrated 
lecture in one high school (about 400 students) last year because 
our publicity campaign was not launched early enough. We are 
anticipating starting in April of this year to present illustrated lec- 
tures throughout the high schools of the county. We find these 
lectures on mosquito control and its relation to health and comfort 
are received very favorably by the high-school students and we be- 
lieve it is an excellent means of spreading propaganda throughout 
the county. 

In this county we have 66 municipalities, no one of which has 
more than 20,000 people. House-to-house inspection with us is there- 
fore difficult and expensive, and it has consequently been our policy 
tc emphasis the importance of drainage. Until such time as we 
have eliminated the many large swamps, which are found so con- 
spicuously in all parts of Bergen County, we do not feel that we can 
expand or extend any other branch of our work. Our swamp prob- 
lem is our largest one and of paramount importance to the success 
of our work. Our means have been limited and our progress pro- 
portionately slow. Each year, however, sees us in a better position 
to wage a winning fight and we are looking confidently into the 
future. 


Passaic County 


Davin Younc, Superintendent, Paterson 


In analyzing the status of mosquito-control work in Passaic County 
for the year 19109, it is rather difficult to present the matter without 
repeating in some way what has been said in past years. In at- 
tempting to tell you what we accomplished in the past season, it is 
necessary that we state to some extent what were the problems and 
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liabilities met with in trying to prevent mosquito annoyance within 
the territory covered by the commission’s work. 

Our liabilities and problems in mosquito-control work are expected 
to be ascertainable, but the unknown liabilities are the big problems, 
caused by unforeseen abnormal weather conditions which make, in 
mosquito-control work, as Burns said, ‘“The best-laid schemes of 
mice and men gang aft agley.” 

Briefly stated, our known problem is to reduce mosquito annoyance 
below the point of complaint by the people residing within the terri- 
tory covered by the commission’s work. This territory comprises 
an area of 36 square miles, or 18 per cent of the area of Passaic 
County, containing a population of 245,000, or go per cent of the 
population of the county, and consists of the cities of Paterson, 
Passaic and Clifton, and the boroughs of Totowa, Haledon, Prospect 
Park, Hawthorne and West Paterson. A large part of this terri- 
tory is suburban or unimproved outlying land in which the usual 
mosquito-breeding conditions are found, consisting of pools, ponds, 
swamps, ditches, and obstructed water courses. These conditions 
do not present any serious problem in mosquito-control work, as 
they are out in the open, and can be located, listed and cared for in 
a systematic way. The possibility of their elimination by some 
method that can be applied to such conditions makes feasible almost 
complete control of any breeding that may occur. 


BACK YARDS 


Back-yard inspection for the elimination of the small containers 
that are generally found breeding is a phase of control work in large 
centers of population that has probably presented to us a greater 
problem than any other part of the work within our territory. We 
have approximately 30,000 back yards and 1,000 manufacturing 
establishments where hundreds of containers such as barrels, vats, 
tubs, etc., which with their daily changing conditions are either 
potential or actual mosquito breeders. Lack of cooperation on the 
part of the people and the owners of manufacturing establishments 
makes: the problem of pipiens annoyance a peculiarly difficult one 
to handle from a mosquito-control standpoint. It also makes the 
work more costly than it should be, yet with these apparently un- 
avoidable conditions, it is a part of the work that cannot be neglected, 
if we are to reduce the pipiens concerts of the bedroom chorus that 
eventually reach our office as complaints of mosquito annoyance. 
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CATCH-BASINS 


Another of our liabilities and one that cannot be eliminated because 
it is a part of civilization, is the street corner receiving-basin, which 
in past years has proven a prolific pipiens breeder. We have within 
our territory about nine-hundred such basins. In former years the 
method of control was inspection and where breeding was found, 
the oil can was used. This was on the hit-or-miss plan, and did 
not give the necessary results. 

The plan adopted in 1919 was that of listing and routing all 
catch-basins which were sprayed with fuel oil every ten days, irre- 
spective of whether breeding was found or not. This method gave 
results that were as near 100 per cent efficiency as it was possible 
to get in this part of the work. 


THE PASSAIC RIVER 


A problem in mosquito-control work without any known solution 
that would eventually eliminate it is a perplexing one. This is the 
condition we are confronted with on that part of the Passaic River 
which lies within our territory north of the Dundee Dam, and com- 
prises an area of 350 acres of almost stagnant water surcharged with 
domestic sewage and manufacturing waste, to a density of pollution 
carried by no other river in the United States. This state of pollu- 
tion seems to have an attraction for mosquito propagation that is 
unbelievable, except by daily contact with the work of mosquito 
control. The potentiality of this part of the Passaic River as a 
breeder during the summer months when’ the river is at its lowest 
flow requires “watchful waiting” and quick action with the oil can. 

A few years ago, I listened to the reading of a paper on the status 
of mosquito control in which the Passaic River was described as 
smiling. I am under the impression that the gentleman who wrote 
the paper meant smelling. I have traveled up and down the banks 
of the Passaic River for a good many years, and I have never seen it 
smile, but I have heard it smell in a very loud voice. 


MORRIS CANAL 
Another problem similar to that of the Passaic River is a new and 


serious factor in mosquito propagation caused by the condition dur- 
ing the past summer of the Morris Canal, which runs through our 
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territory for many miles. The dangerous part of this breeding is 
that the larvae found were mostly Anopheles. This condition has 
been brought about to a great extent by the low flow of water in the 
canal. Early in the spring of 1919, numerous complaints were made 
by people residing along the canal to the Paterson Board of Health 
about the unsanitary condition existing in the canal bed, which at 
that time for miles along its course was a series of unsanitary stag- 
nant water pools. I believe an effort was made at that time to reach 
someone in authority of the Canal Company so that the nuisance 
might be abated, but in any endeavor to get action in cases of this 
kind, one has to start young. The time is not far distant when the 
canal will become little better than' an open sewer. It has already 
become the receptacle for all kinds of rubbish and dead animals. — 

The conditions enumerated represent what might be called the 
liabilities in mosquito-control work within the territory covered by 
the commission’s work in Passaic County. Against there liabilities 
we have as an asset an annual appropration of $16,000 or an amount 
equal to 6 cents per capita. Under the mosquito-extermination law 
the maximum appropriation for Passaic County in 1919 was $55,000. 

To any one who has had some years of practical experience as an 
executive in mosquito-control work, it must be evident that 6 cents 
per capita is not a sufficient amount to secure freedom from mos- 
quito annoyance where the density of population within the terri- 
tory covered by the commission’s work is 7,000 to the square mile. 
The increase in wages and cost of material has lessened the amount of 
work that can be done where the annual appropriation has not been 
increased. 

Within the past two or three years many lines of business and in- 
dustry have been accused of profiteering. This can hardly be ap- 
plied to mosquito-control work. It does seem that we are still ex- 
pected to furnish freedom from mosquito annoyance at pre-war 
cost. If the public desires freedom from mosquito annoyance, it 
must pay the price, not in a half-hearted antagonism to the work, 
but in a full, free and public-spirited cooperation in the work of 
mosquito control. 

Public sentiment is generally favorable to the abatement of any 
nuisance that affects its comfort or health. Unfortunately, public 
sentiment is not always consistent when an appropriation of money 
is needed for that purpose. 

Our success in preventing mosquito annoyance within our terrt- 
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tory in 1919, considering some of the abnormal conditions that pre- 
vailed during the season, was good. 

There were only two periods during the summer that mosquitoes 
were troublesome or caused any annoyance. Early in May a brood 
of salt-marsh cantator came into our county and gave us considerable 
annoyance up to the first of June, but from that date to August 
first we were practically free from mosquito annoyance. Excessive 
rainfall toward the latter part of July was the cause of flooded 
conditions that created large areas of sheet-water pools. This 
condition, as we expected, increased breeding to a large extent, but 
by having our oiling force work overtime, breeding was kept down 
to a point where very little annoyance was felt, except during a few 
nights in August. 

Normal weather conditions during September, with a somewhat 
low temperature, helped us to finish the season’s work with good 
results for the year IgI9Q. 


Morris County 


STEPHEN C. GRIFFITH, Secretary, Morristown 


I personally act only as secretary to the commission, which is in 
its infancy, as you are aware. Last year four members of the com- 
mission were here. They all went home saying that they had learned 
more than they ever expected to know about mosquitoes and started 
in in April with a campaign to do more work than ever. Through 
the kindness of Dr. Headlee, we secured Mr. Chandler as superin- 
tendent, in April. Our appropriation for the year amounted to only 
$3,000, which meant we could do very little work of a permanent 
nature. Our mosquito problem in Morris County is entirely that of 
stagnant pools; we have no salt marsh. We launched a campaign of 
publicity throughout the county and picked out the city of Morris- 
town as a place to do some practical mosquito-control work of a 
temporary nature. We located and oiled pools in the vicinity of the 
town and inside of the town limits, and did some very good work, 
we believe, until the serious rains of the summer used up all of our 
money. It seemed that we would just about get our pools oiled when 
a new rainstorm would start in and counteract all the work that had 
been done. About the fifteenth of August we had used up all of the 
appropriation, so had to shut down. After that we had some very 
bad mosquito times. 
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Interest in the county was somewhat awakened. Morris is not 
very strong on the mosquito problem yet. We are trying to educate 
the people. Our Board of Freeholders are not with us. We tried to 
get them down here last year, tried to get some of them here this 
year, but we were not successful. 

With the help of Mr. Chandler, our superintendent, we laid out a 
campaign for this year which would mean some permanent work, 
and submitted our plan to Dr. Lipman for the expenditure of about 
$12,000. The Board of Freeholders made very strenuous objection. 
They have had some extraordinary expenses during the year 1919. 
As a result we have only $3,000 again this year to work with. But 
we hope to carry on our publicity work and possibly do some work 
in the larger towns. With our work in Morristown, I might add, 
we had a very rigid inspection of back yards and rain-barrels and 
found it very effective. 


Essex County 
Epwarp W. Jackson, Newark 


It is always a satisfaction, having laid out a plan, to watch the 
growth and development of the work. Especially it is true to those 
charged with a duty to obtain something for the public good. 

During the first years of the Essex County Mosquito Extermina- 
tion Commission’s work, attention was directed primarily to the 
ditching of the salt meadows and to the control of fresh-water con- 
ditions near thickly settled communities. From year to year the 
area of the work was extended and the methods made more effective. 
Practical experience gained during this period, together with an 
intimate study of the various species of mosquitoes, their respective 
breeding places and habits, assisted materially in lessening the 
emergence of these pests. 

Water being the prerequisite to mosquito breeding, yet existing 
under so many different conditions, it became necessary to differenti- 
ate between these conditions in order to fix responsibility for their 
control. This commission, therefore, arbitrarily divided these water 
conditions into three classes and established rules to govern each. 

Thus, water being present under conditions created by the laws of 
nature, such as brooks, swamps, bogs and salt marshes, is definied as 
being a “natural condition” and placed in class one, the rule of which 
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states that the commission itself is required to prevent mosquito 
breeding through its own efforts and at its own cost. 

The second class of “water conditions” is that wherein water is 
artificially controlled for pleasure or commercial purposes, such as 
lakes, reservoirs, ice and fish-ponds and mill-ponds. Under the 
rule in this class, the owner is obliged to maintain his property free 
of mosquito breeding at his own cost under the supervision of this 
commission. 

In class 3 it frequently occurs that a natural and an artificial condi- 
tion exist at the same time. Thus, the building of a railway embank- 
ment through the middle of a natural swamp, or the creation of a 
spring bog by the raising or lowering of water, are instances of which 
many more could be cited. The rule under this third class fixes a 
joint responsibility and the adjustment of the costs is made the sub- 
ject of agreement between the commission and the property owner. 

In considering the first proposition, it seems eminently proper that 
the full cost should fall upon the commission because in the doing 
away of a general mosquito nuisance created by nature, the greatest 
benefit is derived by the public at large, with but a small degree, if 
any, by the land owner. 

Under the second class, that of the artificial impounding of water, 
a careful consideration of the matter leads to the conclusion that the 
property owner should be charged with the cost of maintaining his 
artificial water area so that no nuisance is allowed to occur, because 
in changing nature’s plan to that of his own, he has created a mos- 
quito-breeding condition many times larger, from which he derives 
pleasure or profit at the public’s increased disadvantage. It would, 
therefore, seem equitable that having caused this condition, he should 
be held accountable for its maintenance. 

The purpose of creating the third or joint responsibility class is 
self-evident. It is of constant occurrence that a natural condition 
under the control of this commission 1s partly altered, or what was 
artificial, reverts, through neglect or direct intention, to a natural 
condition. The object, therefore, of this rule is to meet these con- 
stantly changing conditions and properly and fairly to fix and de- 
termine through mutual understanding, the costs and responsibility 
to be borne and assumed by both the commission and the property 
owner. 

It has been the policy of this commission to live up to and en- 
force the rules governing these classes. Therefore, under class I, 
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this commission itself has drained, during the season of 1919, many 
swamps and bogs and abandoned ponds, and dug over 12 miles of 
new ditches and cleaned miles of old ones in the uplands, while on 
the salt meadows, beside installing several tide and emergency gates, 
it has dug 39,923 feet of new ditches and cleaned 366,295 feet of old 
ones; 16,413 gallons of oil were spread in the uplands as against 
6,969 gallons in the salt-marsh section. It is the theory of the com- 
niussion that drainage as a permanent proposition, is more effective 
as a means of mosquito extermination and in the long run less 
costly than by the temporary and continuous method of oiling. 

Under the enforcement of the rule in class 2, it is not only with 
satisfaction, but with real pleasure that this commission is able to 
report that in every instance, and they were many, the owners of 
the numerous mill-ponds and other privately owned water-controlled 
areas, as well as the commissioners of the county park system of 
lakes, have all without fear, threat or compulsion responded to the 
demand of this commission and have either cleaned out, controlled, 
filled in or abandoned water conditions in which mosquitoes were 
breeding, at their own cost under the supervision of the commission. 

As to the result of operation of the rule in clasSs- 3) if 1s aise 
gratifying to report that in all the various changes to the drainage 
system on the salt marshes, made necessary by the reconstruction of 
railway roadbeds; the building of new industrial plants, the ex- 
tension of city streets and many other causes, the beneficial work of 
the commission has been recognized, and a desire shown to cooperate 
with it in the furtherance of its duty. 

Under this rule, 5,500 feet of 36-inch new ditches were dug and a 
new tide-gate installed by this commission in cooperation with the 
United States Quartermaster’s Department and the Emergency Fleet 
Corporation, caused by the damage to the drainage system, the cost 
of which, amounting to $1,581.06, was repaid to this commission 
jointly by them. 

In the uplands, a similar spirit was shown by the property owners 
in all cases where joint responsibility existed. 

The following experimental work of this commission has been 
conducted and proven satisfactory. 

The grasses and high weeds on the salt marshes are being cut on 
both sides of the ditches and thrown back. This cutting is com- 
menced at the end of the growing season so that one cutting is suffici- 
ent. Its object is to prevent the vegetable growth from falling into 
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and obstructing the circulation of water. This late-season cutting 
is less costly than spring and summer cutting, or the pulling out and 
cutting of the dead growth which has fallen over and been forced 
into the ditches by the weight of snow and ice during the winter. 

The question of ditch-cleaning for the future is being seriously 
considered by the commission. With the addition of new ditches 
from year to year, and because of the increased labor difficulties, it is 
evident that some mechanical device must be found to do this work. 
As this proposition applies to salt-marsh ditching generally, it might 
not be amiss to suggest respectfully that a little more “pep” be added 
to the sauce of this already started invention. 

Another experiment which has given good results is the use of tile 
pipes instead of wooden flumes. A collar is made to fit around and 
against the bell end of the pipe and the gate frame is fastened to it 
by wooden pins. The tide-gate is constructed without the use of 
metal. The collar, the frame and gate are built with wooden dowls, 
and both parts of the hinges also are of wood, so that the constant 
repair work made necessary by rusty hinges and nails has been 
eliminated. 

While this commission believes that it has faithfully applied itself 
to its undertaking, yet the work as laid out at the beginning of the 
season was not fully completed because of circumstances beyond 
its control. The amount of its 1919 budget was $72,000, of which 
an unexpended balance of $4,808.92 was returned to the board of 
treeholders. 

Mr. RusseE_t W. Gres (Union County): I would like to know 
what you would do in the case of a millpond which backs up and 
causes a swamp to form at the upper end. It may be that there was 
a small natural swamp there; or it may simply be due to throwing 
up the dam. When the pond is first formed we may not have the 
nuisance, but as the silt and other materials come into the upper end 
of the pond, a swamp is formed. I would like to know how you 
would handle such a situation. 

Mr. Jackson: If the millpond is being used for commercial 
purposes it is up to the owners to keep it free from mosquito 
breeding. 

Mr. Gigs: Even though it had been there for a hundred years? 

Mr. Jackson: No matter if it were there for a thousand years; 
that is our policy. 

Mr. EuGenEe WinsuHip (New York): Mr. Jackson, if you should 
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meet with a hardshell Baptist who is not amenable to reason, isn’t 
it in the power of the Board of Health then to take action as a sani- 
tary measure? 

Mr. Jackson: I presume it would be. We will meet that condi- 
tion when it comes. There might be different ways of meeting it 
which would not necessitate its handling by the health board at all. 

Mr. ALFRED GASKILL: Mr. President, may I ask Mir Jackson 
if he can form any estimate of the money value of this cooperation 
that the Essex County Commission has received? What I want to 
arrive at is some measure of the value of this extra-official work. 
It seems to me that the Essex and the Bergen County commissions, 
according to their reports, have struck out on a line which heretofore 
has not been followed to any extent, and to my mind it has more of 
value in it than any other effort, except, of course, the original un- 
dertaking of the county work. You usually can get a 50-50 arrange- 
ment after a while—not at once—in any proposition of this kind. It 
is clearly on a basis of cooperation that your best results are secured ; 
because it is not only the money you get out of it, that is important, 
it is the evidence that these people believe in the value of the work; 
and the fact of their contribution disseminates the knowledge of it 
and contributes progressively toward upholding the value of the 
movement altogether. I want to emphasize that point, and if we can 
boil it down to dollars it helps to give a concrete factor, some sort 
of a measure of the value of the effort. How much in addition to 
your appropriation can you claim through this cooperative work? 

Mr. JAcKson: Personally, I cannot say, but Mr. Manchee will 
answer your question. 

Mr. LEPriINcE: I would like to ask whether or not you make this 
arrangement personally? 

Mr. JAcKson: No, we make it as a body. We have a form let- 
ter that we send out to these gentlemen after we have procured the 
evidence, inviting them to fix the time to come to our hall or our 
meeting room and talk the matter over. Then we lay down the law 
to them in a friendly, smiling way; and if there is any argument we 
generally come out ahead. It results in what I have reported; there 
has not been one instance of anybody’s refusal, and there have been 
large expenditures of money. 

Mr. LEPrince: My point is the cost. I have very readily drawn 
men into this mosquito work, and I find some men are very success- 
ful, particularly adapted to doing this class of work, and other men 
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who apparently are very much brighter at times than such men are, 
do not succeed. I think it is very important that the diplomat who 
makes that preliminary arrangement be selected with care. There 
are thousands of dollars involved. 

Mr. Porter: In Cape May County, we have drained thousands 
of acres of absolutely salt-marsh meadow, to the improvement of 
the raising of salt hay. Should it not be a matter of equity to make 
the owner think that he should pay for that consideration for which 
he is now paying nothing; in other words, that we as a commission 
and the whole tax-paying community of Cape May County have 
assisted to put dollars in his pocket? 

Mr. Jackson: I would answer by saying that that is a matter 
for the commission to work out. If it were up in Essex County 
or we were down in Cape May County, and we thought that there 
was a benefit to the man, we would suggest to him that he pay up. 
It is a matter of presentation of the thing in a fair, square way to 
the man, getting him to understand that it is his duty to do his part. 

Mr. Gies: It may be of interest to know that we have been able 
to get about $25,000 a year since we were organized in I9Q12, put 
up by private property owners for doing work on their own premises 
in the mosquito work. We have had no definite arrangement for 
doing this work; each case has been judged on its own merits. But 
we have been able practically to double the actual amount of the 
public appropriation by getting private individuals and corporations, 
particularly corporations, to do work mostly or wholly with their 
own funds. We have had sliding arrangements with some people. 
In some instances, the commission put up 50 per cent of the cost of 
the work and the remaining 50 per cent was paid over by the private 
owners; in some cases two-thirds by the private owner and one- 
third by the commission; in some cases two-thirds by the commis- 
sion and one-third by the owner. In other words, it seems to me 
that you cannot establish a general rule and have everybody work 
under it. The Essex County Commission, I think, has been ex- 
ceedingly fortunate in the class of people or corporations with whom 
they have been dealing in this matter. 

Mr. Mancuee: In answer to Mr. Gaskill’s question, the amount 
_of money that has been spent and the money that will be spent before 
the next mosquito breeding by private interests cooperating with the 
commission, we would say, is about $20,000. 

“Mr. STEPHEN JoHNSON (Manahawkin): I think Mr. Jackson 
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has explained the matter pretty thoroughly. .The only thing is to 
convince the parties that the work must be done. In Ocean County 
once when we had a contract going the owner came down on the 
marsh with a shotgun and said, “If you cut another ditch I will shoot 
any of you.” I didn’t happen to be on that job that afternoon, I 
was on another part of the marsh. But I saw the foreman of the 
contract that evening and he said, “The owner stopped us ditching 
here. He is going to shoot us.” I said, “I guess he wouldn’t shoot 
you. I will be down in the morning and I will go and see him.” 
I went up to his house and asked, “What is the trouble about the 
marsh?” “Well, they ain’t going to cut any more of these ditches in 
my meadow,” he replied. “Why?” I asked. “Well, they are going 
to ruin the meadows.” I said, “Don’t you know that they are breed- 
ing mosquitoes?’ “Yes.” “Well, don’t you know that the law 
will make you do it if you stop these people doing it?” Well, he 
didn’t know about it. “Well,” I said, “they sure will, and as I un- 
derstand the law, if you stop the men doing it the Board of Health 
will make you do it at your own expense.” He began to study about 
ii and I[ asked, “Will you go down there on the marsh with me and 
look it over and talk it over?” He got ready and went to the meadow 
with me, and after I showed him what we wanted to do, he went 
home as pleased a man as you would want to see. I never had any 
more trouble with him. 

Mr. J. B. Lestig (Bergen County): There has been one pomt 
brought up that we very often find in our county. If we have a 
business property owner that is all right we can, if necessary, get 
him up before the commission and make him see the light. But in 
Bergen County the majority of our large swamps are on the prop- 
erty of perhaps a half a dozen and in some cases thirty-five or forty 
different property owners. It might be that we can get thirty-three 
of them but the other two are land poor or for some other reason 
can’t help us, and they are the two that control the outlet. So 
we have found it very satisfactory to work through the different 
municipalities and get them to contribute their share, pointing out 
that unless they help we are unable to control the swamp. Sooner 
or later two-thirds or three-fourths of the town are very anxious 
to get it done successfully, and are very willing to come in; that is, 
if they want to take it up and assist the property owners; some 
towns do. That puts the burden of half the cost or more, on the 
municipality and they do accept their share of the work. We have 
found that this plan works very successfully in Bergen County. 
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Union County 
WituiaAM H. RanpotpeH, Rahway, N. J. 


Union County is one of the counties which have done work since 
1912, so that its methods and work are a continuation of those of 
previous years, which have been covered in detail at previous con- 
ventions. Hence only a brief summary will be given here. 

The county is in the metropolitan area, close to New York and 
as is the case in most other counties near New York, the Commis- 
sion must deal with the fast growing population. Such a condition 
causes towns to grow without proper sewage systems, and causes 
salt-marsh areas to be built upon by new manufacturing plants, etc., 
resulting in the blockage of the drainage systems established. How- 
ever, the commission is getting the intelligent interest and cooperation 
of practically all the people and organizations of the county and is 
able to get effective results through this cooperation. The area of 
the county consists of about 4,000 acres of salt marsh and about 
100 square miles of upland. Mosquito-control work is being car- 
ried on over this area and against all varieties of mosquitoes. The 
open season in the early part of 1919 allowed outside work to be 
carried on throughout practically the entire winter—drainage gangs 
were kept on this outside work on the ditching of the series of four 
swamps lying along the head waters of the Elizabeth River and com- 
prising about 300 acres of fresh-water swamp. This work has not 
yet been completed but will be continued during the coming year, 
and it is hoped that the complete elimination of this large breeding 
area, which is surrounded by populous communities, will result. 

The cleaning and grading of about 42 miles of ditches inland was 
completed early in 1919. This maintenance work is a regular part 
of our inland drainage each year, and it is necessary to maintain the 
drainage of approximately 2,000 swamps which have been drained 
on the upland of the county. The commission also cleaned about 
350,000 feet of salt-marsh ditching during the year, or about one- 
third of the total ditching on the salt marshes. 

We have been able to eliminate our yard inspections during the 
past year entirely, as we have found the residents of the county 
cooperating so fully in getting rid of the ordinary back-yard breeding 
places such as rain-barrels, tubs, cans, etc., that this source of 
mosquito breeding is no longer of any importance. We have been 
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able to have our inspectors thus spend their full time on weekly 
inspections of the larger permanent breeding areas over the entire 
county, and have been able to do with a much reduced force of in- 
spectors during the past year because of the elimination of our yard 
inspection work. | 

During the year we have used the Martin Ditcher, a small drag 
or plow manufactured by the Owensboro Ditcher and Grader Co., 
Owensboro, Ky., and find that in certain kinds of work this ditcher 
is effective and cheaper than hand labor. We have also used dyna- 
mite in the construction of some large ditches, using the propaga- 
tion method by the explosion of a series of shots by one charge, and 
find that on certain classes of work the cost is reduced below that of 
hand labor. 

As to the results of the work during the year, up until the fifteenth 
of July, mosquitoes were extremely scarce; after this began the 
heavy rains which made 1919 the rainest season during the last 30 
years. In spite of the adverse weather conditions, most of the 
county was comparatively free from mosquitoes—the exception being 
in the 10 per cent of the county immediately along the salt marshes 
at the east end, where more than 90 per cent of our mosquitoes 
seemed to be. Two breeding areas were largely responsible for the 
salt-marsh mosquitoes in the county, one being the low area south 
of Great Island, between Elizabeth and Newark, which is as yet 
incompletely drained and from which many of the mosquitoes in 
Elizabeth come, and the other area being the Carteret Meadow at 
the Middlesex-Union County line, from which mosquitoes got in at 
times during the summer to Rahway. The Middlesex County Mos- 
quito Commission was unable to get the power ditcher returned by 
the Government (which had been used on the meadows near Camp 
Raritan) in time for the ditching of this meadow before the summer 
breeding season. We are glad to state, however, that the Middle- 
sex County commission has already ditched out the worst of this 
area and that our own commission will endeavor to complete the 
drainage at Great Island this coming summer. 

To summarize the problem, we have about 60 per cent of our 
inland elimination work done, that is, about 2,000 swamps drained 
or filled, and we have the salt marshes in such excellent condition, 
through diking, tide-gating and ditching, that not over 35 acres are 
really serious breeding areas. We have the maintenance of a mil- 
lion feet of salt-marsh ditching, of 18 tide-gates on the salt marsh 
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with a combined cross-section of 255 feet; of a mile and a half of 
dikes and about three-quarters of a million feet of ditching inland. 

We have the confidence of the people of the county and their 
cooperation and that of the various organizations of the county, and 
we have an ample appropriation for this year, so that the work will 
progress as fast as possible for the gradual elimination of all of the 
mosquitoes in the county. 


Middlesex County 
Tuomas J. HEADLEE, New Brunswick 


Mr. Chairman, Mr. Cathcart was taken with the influenza the day 
before our meeting here and could not report. I will report for 
Middlesex County if I may. 

Middlesex County has been one of the counties with a small ap- 
propriation, $6,500 last year. She has a salt marsh of about 8,300 
acres. She has devoted practically her entire attention to the salt 
marsh. She has over half the necessary drainage now in the salt 
marsh. With the outbreak of the war the government took over 
1,500 acres of salt marsh for the Raritan Arsenal and has drained 
that area very thoroughly. At the same time the T. A. Gillespie 
Loading Company, at Morgan, undertook the necessary additional 
drainage of the Cheesequake marsh, a 1,700-acre marsh, and com- 
pleted fully 60 per cent of the work on that marsh. So Middlesex 
County has gotten a very large amount of salt-marsh drainage done 
at a very low cost to the county itself. I should say in a single year, 
the appropriation of the county being $6,500, there was an actual ex- 
penditure of over $12,000 to $15,000 in the county and on the county 
salt marshes; the extra money coming from the T. A. Gillespie con- 
cern and from the Government Arsenal at Camp Raritan. 

This year the Board of Freeholders recognized that due to in- 
creased cost of labor we should not be able to make any adequate 
progress in new work unless additional appropriations were granted, 
and raised the appropriation to $8,000. We do not expect to obtain 
the help from outside agencies this year that we obtained last, al- 
though we do expect that the drainage of the 1,500 acres in connec- 
tion with the Raritan Arsenal. will be taken care of by the govern- 
ment. 

We have had to meet some difficult and interesting problems. 
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We have had factories built on the edges of our marshes, particularly 
the Raritan marsh,-and acid waste thrown into the marsh. As long 
as the acid waste is concentrated it is rather a help than a hindrance, 
because the mosquito larvae cannot live in it. But after the factory 
discontinues its work and the tide has washed in on it for a period 
of five or six months the concentration of the acid is reduced to a 
point that the larvae of the mosquito will breed but the fish will not 
come in. We have had large areas of marsh, three to five hundred 
acres, that were in that condition, and such areas have given us an 
immense amount of trouble. 

We have determined experimentally that neutralizing such acid 
water by the addition of lime made it agreeable to the fish. The 
experimental results have not thus far been employed in a practical 
fashion. The problem has been met by increasing the amount of 
drainage and oiling, until the natural flow of the tide reduced the 
acidity to a point where the fish would tolerate it. 

In the case of the upland work we have done very little, but we 
have for several years offered expert over-sight, locally supported 
campaigns, and every year we have several of those campaigns. 

I am much impressed with the statement made by Mr. LePrince 
last night that what the people demand is a control of all species of 
mosquitoes. For the last three years we have almost no trouble from 
salt-marsh mosquitoes in the upper three-quarters of the County of 
Middlesex, and last year, with all the difficult rainfall conditions we 
had not a single important brood from any marshes of the county, 
with the exception of a small one from that marsh which lies ad- 
jacent to Union and is known as Carteret. New Brunswick during 
the entire season has been almost entirely free from salt-marsh 
mosquitoes, and it is only 2% to 3 miles from the edge of a 2,000- 
acre salt marsh. Yet we have remarkable numbers of mosquitoes in 
some of our towns and cities. This year in August, we had very bad 
mosquito conditions in New Brunswick, and people asked why with 
a mosquito commission in the county the pest should be in evidence. 
We were compelled to explain by word of mouth and through the 
press that we could not prevent the appearance of the local mos- 
quitoes, because we did not have money. The county did not give 
us the money to attack that problem, sufficient money to suppress 
both salt-marsh and fresh-water species and that the city fathers of © 
New Brunswick did not provide money for a locally supported cam- 
paign. 
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We are going right ahead on this line. We expect to cut a much 
larger number of feet of ditching in our salt marsh this coming 
year than we did last year. We have a power ditching machine all 
in good shape ready for business and we expect to start in as early 
in the season as we can, first, of course, carrying on our cleaning 
work. 


Monmouth County 
Tuomas J. Heavier, New Brunswick 


I hardly think there is a representative here from Monmouth 
County, and if I may say a word about Monmouth I will. 

Monmouth has pursued very much the same line. It has only a 
little over 3,000 acres of salt marsh. It has done a considerable 
amount of additional drainage in its salt marsh. I will say for Mon- 
mouth that its salt marsh is very well drained; it is pretty nearly 
complete. It runs various locally supported campaigns. Such a 
campaign was run in Freehold for two years, last year and the year 
before. It has run for four or five years now a locally supported 
campaign in the Borough of Rumson, with most excellent results. 
Mr. Van Note is very active, carries on a campaign of education 
every year and has excellent cooperation from his people. Remem- 
ber, Monmouth is very largely an agricultural county. The edge 
bordering the seacoast has urban conditions, but all the rest of the 
county is agricultural. 

The condition in Freehold, which was corrected by the campaign 
of the two years, is worthy of your consideration. Freehold has 
what is known as wide-open field sewage disposal; in other words, 
the sewage is run through a great vat into various fields that have 
been under-drained. The sewage water, soaks down through that 
soil into buried drain pipes which are set twenty-five feet apart, and 
those drain pipes empty into a central ditch which carries off the 
effluent. The effluent is almost as clear as spring water. The ma- 
terial used in making those fields for the most part was muck, with 
the result that after they have been used several times they seem to 
become cemented and the water cannot escape. The water remains 
and forms a virulent mosquito-breeding place. 

Year before last the question came up for the first time since 
mosquito work has been going on. The whole town of Freehold was 
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full of ordinary house mosquitoes, and the complaint was very bit- 
ter. The Board of Health had its inspector going over all the town 
looking for rain-barrels, rain vats and cesspools, trying to locate 
the source of this great brood of mosquitoes. It was felt at the time 
that the sewage system could not be to blame, because it was handled 
by a group of men in whom the town had confidence. But as the 
town was unable to obtain relief in that way and the Board of Health 
finally appealed to us, we asked them to take the matter up with 
Mr. Van Note and the county mosquito commission. Mr. Van Note 
was called and found wrigglers so thick in some of the sewage pools 
that you couldn’t put a pencil point down without hitting one. 

He immediately had the superintendent of the sewer farm cut off 
such grass as had grown above the water and oil the ponds. In two 
weeks the mosquito pest had gone, and it has not since reappeared. 
That shows what an improperly managed sewage plant can do in 
the way of furnishing house mosquitoes to an adjacent town. 

I believe that in both Middlesex and Monmouth the work has gone 
forward, that there has been no slipping back, that all that has been 
gained in the past has been held, and although the appropriations 
are small, that the outlook for future work is excellent. 

PRESIDENT Hupson: Ocean County will be heard from, Mr. 
Engle. 

Ocean County 


Rosert F. Encie, Beach Haven 


As we review the work of our commission for the year beginning 
November 1, 1918, and ending October 31, 1919, we realize there 
may be a difference of opinion as to results of this and previous 
years. From the viewpoint of the pessimistic porch-sitter there 
were as many mosquitoes to interfere with his pleasure last year as 
ever, if not more, for unfortunately-the wet summer produced many 
breeding places near our houses. And though the product was the 
fresh-water or house mosquito, the bite was just as painful and, with 
the also unprecedented flight of salt-marsh mosquitoes in August as 
a climax, it is easy to understand the impression that may remain 
i the mind of the party refered to. 

We have endeavored to explain to our people the difference be- 
tween the “‘salt” and “fresh” varieties so that being bothered by some 
mosquitoes does not indicate the failure of the commission’s work— 
for we have confined our efforts almost entirely to the salt marshes, 
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as the flights from the undrained areas are our greatest problem. 

The county’s marshes are pretty completely drained now from 
Bay Head to a point south of Stafford Creek, and very nearly all the 
territory from the south boundary of the county at Ballinger’s 
Creek and the Mullica River to Tuckerton Creek. About 200,000 
linear feet, it is estimated, will finish the initial drainage of these 
marshes, the worst in the county. When the state shall have finished 
the contracts between Seaside Park and Barnegat Inlet and our 
commission completes the draining between High Point and Surf 
City, then the beaches will have been covered also. The remaining 
large area will then be between Tuckerton and Stafford creeks. 

We do not wish to be understood to say that the drainage in all 
the territory referred to is perfect. We find many occasions to ex- 
tend and correct the general system, for the meadows shrink and 
places are overlooked that need special treatment, but we are soon 
to be able to say that with careful maintenance, the work will show 
at least 95 per cent results. 

As early as possible we started in with the cleaning and were 
eratified to find the ditches in pretty fair condition. By May 17 
the entire system had been covered and was practically free from 
obstruction. It is difficult to give the cost of cleaning alone, for a 
certain amount of repair work is found necessary as the gang passes 
over the meadows and it is more economical to make such repairs at 
that time. Perhaps it would be better to use the expression “cleaning 
and repairs,” as these operations go together in preparing the system 
annually for the work to be done. It is safe to say that the entire cost 
of cleaning over 450 miles of ditches with such repairs as were neces- 
sary, including the recutting of 7,000 feet, was less than $750. 

Our superintendent and assistant superintendent made inspections 
of all the areas at least every two weeks and sometimes oftener, from 
May 1 to October 31. 

The tabulated results of these inspections show that while at 
frequent intervals there were some mosquitoes at many places in our 
county, in most cases they were either the fresh-water variety or 
came from a small local area of salt marsh, in which our system 
was not complete enough to overcome almost daily rains with the 
ditches full to overflowing with abnormal tides. But the great flight 
that covered the territory from Tuckerton to Toms River on July 
26 was caused by breeding on the undrained area south of Tucker- 
ton and was understood and predicted by our inspectors well in 
advance of its arrival. 
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Now not any of this brood reached Long Beach, for it so happened 
_ that the breezes during that flight were from the ocean, or southeast. 
The greatest flight of all which got on the wing Saturday and Sun- 
day, August 24 and 25, was hatched in the 25,000 acres surrounding 
the mouth of the Mullica River which have not been drained. These 
vast acres of water pockets teeming with larvae were observed by 
our inspectors and the arrival of the flight predicted to the day. 

We then had land breezes and no breezes at all, so perhaps the 
greatest hatch of recent years had, shall we say, a “fly over” all 
their own way, and were sufficient in numbers to cover a territory 
from Little Egg Harbor Inlet to Vincentown, and as far north as 
Bay Head and New Egypt. These remained, with some belated 
additions for two or three weeks, and we do not wonder that many 
who did not understand were ready to give up in despair. 

The Board of Freeholders having made the same appropriation 
for 1919, namely, $10,000, bids for cutting from one to two hundred 
thousand linear feet of ditches in the neighborhood of Ballinger’s 
Creek, were advertised for. As there are two distinct classes of 
meadows in this region, one much like the average meadows and the 
other evidently the remains of an old cedar swamp, containing roots 
and stumps and fallen trees covered with sod, we asked for separate 
bids for each. Two sets of bids were received. 


U. S. Drainage & Irrigation Co:,.No:- bs. 45. .n-e eee $.0774 
NO, 2 ees snare tbact ee eee .0374 

Eaton, Brown & Simpson; No:-4....0%. oe ee eee eee .0397 
NO; 2c 5S te ee .0397 

Combined No. 1 and No. 2. .0257 


The contract was awarded to Eaton, Brown & Simpson. We 
reserved the right to do part of the work ourselves if we decided 
we could do it more satisfactorily. This was evidently the case, so 
after cutting about 100,000 feet in the ordinary marsh the con- 
tractor was moved to near Tuckerton Creek, where 50,000 addi- 
tional feet were cut. 

It is impossible to drain completely this stumpy area but we 
found that after cutting some 15,000 feet with the patent spade that 
we so materially reduced the breeding places that the remainder can 
be left until some future time. In addition to the amount cut by 
our commission on meadows below Tuckerton we have cut as fol- 
lows: 
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ASH CMMEACISIES: 6.55 + u.5 acne » v's ineeioe ce wie aie eas 8,558 feet 
etme UUM fore oice ls oo sas bx bs 46 aid ereld ono eee REINS 10,919 feet 
Soop (CGY 3 eS eee ee reac eine cry ra arar 3,500 feet 
ECVE OWMISHID 55 3.0.0 s:00e «do 0.8 Seles oom cle inicio ara mies 51,129 feet 
RPPATIEIS CAG foe ovo bvacie cp oie eu tac clone nme 1,239 feet 


About half of this consists of to by 15-inch and half 10 by 25-inch 
ditching. This makes the total length of ditches in the county nearly 
500 miles. 

In laying out the ditches we are careful to arrange the system to 
interfere as little as possible with the hay industry, which repre- 
sents a large income from what would otherwise be worthless area. 
With few exceptions we have met with no opposition and what 
opposition there has been, has evaporated when the work was fully 
understood. 

Of course, if a storm tide covers the meadows soon after the 
sods have been taken out, they are scattered about and are in the 
mower’s way. They grow fast, however, the first year and give no 
more trouble. 

Most of the hayers realize the great improvement in both the 
quality and quantity of the hay resulting from drainage; also, they 
certainly appreciate the reduction of the mosquitoes which made 
their work unbearable, and they are not against us. 

Below is a statement of the total ditching to October 31, 1919: 

10x25. 10 30 4% 7x18 


inch inch Recut 
Cut prior to 1916 by State (estimated)..... 1,000,000 200,000 
Added in 1916 by Commission ............ 233,125 68,807 
Added in 1917 by Contract I— 
WE ah $77,000 
Added in 1917 by Contract 1I— 
SL ak eich 118,351 
Added in 1917 by Contract 2— 
MALOU ec sack eee keene 200,000 
aS ae 395,351 
EeemedemtO17 by State ......6.. 000s e see eee 125,000 
Added in 1918 by Contract 3—Eaton 
ESIPOA TI Ra) DG) | re 190,873 
peameds ii) TO1S by Commission ...........-: 159,149 
Added in 1918 by Farmers’ Ditches ........ 7,160 2,150 
Added in. 1919 by Contracts 4 & 5—Eaton, 
GOW Or SUMOSOM, 5). fis. . cease mesos 150,000 
Mdded in 19019 by Commission ........5.2.. 42,425 54,059 
1/0 Ei Ra dR ite Eno AR SO CNTR ea IR a, Shed UMM 7,208 


2,312,089 325,006 7,208 
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The commission was never more encouraged than now, and have 
never had more heart to prosecute the work. For in spite of the 
wettest summer we have had for many years, the mosquitoes were 
not remarkable until August and in Beach Haven, for instance, no 
mosquitoes were complained of until August 24, a situation never 
recorded before in the history of that resort. If nature is so de- 
termined to beat our work that she will cause rain nearly every 
day and flood the meadows with high tides almost continuously, then 
we will have to expect the mosquitoes to have their “innings” oc- 
casionally. But in the ordinary course of events, conditions like 
those of last summer are not to be expected and the study of mos- 
quito breeding in Ocean County leads us to the conclusion that our 
work is right and efficacious, and if persisted in, and conscientiously 
carried out, the result is certain. It takes money and time aud 
patience but whatever our pessimists may say, the goal is in sight. 

It must be continually borne in mind that even where we can say 
we have completed the initial drainage of all the waste area of our 
county, there still exists some ten thousand acres in Atlantic and 
ten in Burlington, that will produce flights of mosquitoes that will 
seriously bother Tuckerton, Manahawkin and Long Beach when the 
wind is favorable. We are hoping that pressure will be brought to 
bear on these counties to abate their nuisances this year. 


Atlantic County 
Frep A. RetLey, Atlantic City, Chief Inspector 


This, the seventh season of mosquito elimination and control work, 
proved much like those of the past. Our greatest efforts, of course, 
were directed toward the drainage of the salt marsh, supplemented 
by a campaign against the breeding of house mosquitoes. 

Salt-marsh ditching was carried on during the winter months when 
the weather permitted, which was very little until late in February 
and near the time to start spring cleaning. 

Anticipating a shortage of labor for the annual cleaning of ditches, 
this work was started with the men from the machine gangs. Fair 
progress was made until the Tuckahoe River meadows and the 
meadows south of Great Bay were reached. The former were 
ditched after the previous spring cleaning and were in very bad 
shape. Not only were the 10 by 30-inch ditches filled with sod, but 
the creeks used as outlets were filled with sod and seaweed, stop- 
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ping all movement of tide water on many acres of ditched meadows. 
Ditches .on the meadows south of Great Bay were nearly as bad, 
except that the outlets of ditches facing northeast were plugged while 
the ditches running northwest and southeast were filled along the 
entire length. Almost as much time was spent on these two meadows 
as on all of the remaining ditched areas. There is no reason why we 
should again have the same trouble with these ditches. 

One ditching machine was again started in July and the other in 
September, and by December first we had installed 323,672 feet of 
10 by 30-inch ditches and 62,627 feet of 7 by 20-inch spur ditches, 
or a total of 386,299 feet for the year. This makes a grand total of 
6,254,413 feet of ditches installed on the Atlantic County meadows 
since 1913, covering 20,717 acres, or about 64 per cent of the known 
breeding meadows. 

The ditching accomplished was not up to expectations and can be 
accounted for by our having to use the machine gangs for spring 
cleaning and also by the time consumed in boat trips to reach the 
meadows on which we are working. The actual working hours 
were reduced to about six per day. 

The first breeding of A. cantator was found on March 6 and 
again in the middle of April. This breeding was quite heavy in the 
coves along the bottoms that had been choked with sod and seaweed 
carried in by the high tides. It took very little cleaning to prevent 
the maturing of this brood and but few were found on the wing. 

A. Sollictians, first made their appearance on the undrained 
meadows on the twenty-third of May and on the twenty-fifth were 
carried on a west wind to the north side of Atlantic City and 
Chelsea. These were accompanied by an immense number of crane 
flies, fish flies and gnats and stayed with us for three days. A great 
many people, being bitten by the gnats and seeing the crane flies, 
came to the conclusion that we were experiencing an unusual brood 
of large mosquitoes and it brought forth some criticism. As one 
prominent citizen said, we, the Mosquito Extermination Commis- 
sion, were causing the abnormal growth of mosquitoes by our dig- 
ging such deep ditches in the meadows. The mosquitoes needed 
longer legs to get out. 

On June twenty-second a small brood of sollicitans emerged, but 
favorable winds carried them away from the thickly populated parts 
of the county. Two broods emerged in July, one on the eighth and 


66 N. J. Mosquito EXTERMINATION ASSOCIATION 


the other on the twenty-first. These were both small in number and 
were not troublesome. 

On August 13 there occurred a northeast storm with much rain 
and a very high tide which started an immense brood of sollicitans 
that emerged on the twentieth and the twenty-first. The evening of 
the twenty-second was hot and sticky with the wind blowing from 
the west. Sollicitans began to arrive in Atlantic City, Ventnor and 
Margate about 7 o’clock and increased in numbers for the next two 
hours. They were also quite numerous on the Shore Road from 
Somers’ Point to Pleasantville. None, however, reached Absecon or 
the Shore Road above until the following night when the winds 
shifted to the south and carried a part of the brood from Absecon 
Island. These sollicitans were accompanied by A. taenorhynchis 
and a very few A. sylvestris. 

This was the last brood of sollicitans to give any trouble, as Sep- 
tember and October produced very small broods. 

It is interesting to note, in looking back over the records of flights 
of salt-marsh mosquitoes for the past seven years, that in but one 
season, that of 1916, was each emergence followed by north or 
northeast winds; in the other six seasons south, southwest and west 
winds prevailed after an emergence. 

Fresh-water work was carried on as in the past with the efforts 
directed toward the control of breeding of the house mosquitoes in 
Atlantic City and thickly populated towns on the mainland. 

No changes were made in the system of inspection and good re- 
sults were obtained until the storm of August 13, at which time 
some few house mosquitoes emerged that were beyond our control. 

With a rainfall of 9 inches in 24 hours and at the same time a 
record high tide, the drainage system in Atlantic City proved in- 
adequate to carry off the water fast enough to prevent the filling of 
cellars and basements on the beachfronts with from 4 to 18 inches of 
water. A great many of these basements were used as store-rooms 
for rolling chairs, furniture, carpets, clothing, etc.; to use oil to 
prevent mosquito breeding would have meant destroying these things, 
and that was out of the question. 

In spite of the unusual weather conditions of the entire season 
the number of actual breeding places of Culex pipiens found was but 
two hundred more than was reported for the last year. 

The appropriation was the same as in the past, $26,000, and was 
expended in the following proportions: 
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mammustration—oalaries .....0..6senescccecece 16.44 per cent 
Salt-marsh drainage, including both new work 
aedeemaimtenance of old: . ic. u. eseecccees 58.35 per cent 
BE SME Waltel  WOLK” occas cies akete » a 2S slave edorgneustannarete 18.25 per cent 
Miscellaneous e€XPpenses ......cccsesccceseecnes 6.95 per cent 


The appropriation for 1920 has been increased to $30,000. It is 
hoped that with this additional money we shall soon finish ditching 
west of the Great Egg Harbor River, as it is from this section that 
Absecon Island and the Shore Road receive visitations of the salt- 
marsh mosquito in more or less considerable numbers at least once 
each season. 

Cape May County 


WILLIAM Porter, Cape May, Secretary 


The Cape May County Mosquito Extermination Commission is 
now starting on the fifth year of a determined fight to rid the county 
of the salt-marsh mosquito. Ten thousand dollars has been ap- 
propriated each year until last year when it was reduced to $8,000. 
This year it has been raised to $15,000, which should enable the 
commission to go on with the work as planned and a greater show- 
ing will be made this year than ever before. 

The average property owner and tax payer of the county does not. 
realize that the annual appropriation for mosquito control in this 
county is applied only to the elimination of salt-marsh mosquitoes, 
nor does he concern himself as to whether he is being annoyed by 
a salt-marsh or an upland mosquito, but he knows he is being an- 
noyed and naturally comes to the conclusion that the commission is 
neglecting its work. If a small leaflet could be prepared and cir- 
culated by the state association, making the matter of mosquito con- 
trol clear to the general public, it would make more friends for the 
cause than any other method that could be used. 

The situation in Cape May County is practically the same as in 
other counties of the state, in so far as the Sounds meadows along 
the Atlantic Coast are concerned, but when you consider the ex- 
tensive acreage of marsh-lands along the Delaware Bay shore, one 
is confronted by a far more serious problem. There being no natural 
outlets in this section it becomes necessary to place large culverts, 
with tide-gates at the outlets of each meadow before drainage can be 
accomplished. This on the surface, outside of the expense, would 
appear to be a very simple matter but when we take into consdiera- 
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tion the great sand bars running close to the shore-line, the difficulty 
in placing a culvert deep enough to accomplish perfect drainage of 
the low lands at the heads of the meadows, can readily be seen. 

During the past year the commission has dug 116,980 feet of 
ditches. This amount is not as large as that dug in previous years, 
because of the fact that the appropriation from the county was 
greatly reduced and there is an ever-increasing amount of old ditches 
to be cleaned each year. We feel that we have accomplished all that 
could be expected under the conditions. 

In the past three years we have placed 1,208,922 feet of standard 
ditches in the county, or about 229 miles of ditching. Cape May 
County, although small in area, contains more marsh land than any 
other county in the state—about 54,000 acres. At the present time 
about one-third of this has been drained. 

With the money appropriated for 1920, we plan to put all our old 
ditching systems in first-class working order before the mosquito- 
breeding season and to install one or more tide-gates at the outlets 
ot the Bay Shore meadows. All money that is available after this 
work has been done will be spent in placing new ditching, exclusively, 
for the drainage of salt-marsh meadows. 

The Cape May County commission would suggest that ie state 
association appoint a committee to adopt a standard system of ac- 
counting applicable to all counties so that a comparison of expendi- 
tures could be made. Under the present system this is an impossi- 
bility, since each county has its own method of charging off ex- 
penses under different ledger headings. 

Work has been at a standstill during the severe winter weather 
and because of lack of sufficient funds. No lecture work has been 
done. Newspapers have been cared for by the assistant inspector. 

Considering that Cape May County is not well adapted to the use 
of machine ditches the work accomplished would seem to be very 
creditable and the cost low. Progress is necessarily slow, as labor 
is not plentiful nor always efficient. Competition in this class is 
practically nil, so of course high wages and short hours prevail. Even 
under the best conditions the work can scarcely advance with any 
degree of alacrity. Many unknown quantities which, no algebraic . 
solution can solve, enter into the situation, and “let x equal the 
number required,” still remains without an answer. 

After all the county is ditched, it will always remain, that ditches 
must be annually cleaned, flood gates repaired, and the exits to the 
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bay frequently renovated. Especially is it true that the last item 
presents the greatest difficulty, as no one has yet given a practical 
and permanent solution. 

It would seem that nothing short of a continuous performance will 
keep the mosquito under control. The providers of the wherewithal 
to carry on the work, together with all who are interested and af- 
fected, will find that the appropriations will come under the “as it 
was in the beginning, is now, and ever shall be” class, and settle down 
to continuously providing ways and means. 

For the season immediately ahead the “act of God,” as termed by 
the legal fraternity, will consume the major portion of the so-called 
“unusual and enormous appropriation,” as storms like the one now 
raging necessitates cleaning and repairing in nearly all the territory 
drained. 

The $15,000 as placed at the disposal of the Cape May County 
Commission is another evidence of continuous importunity, and “the 
constant plugging of every blooming soul.” 

Keep at it. Remember that one more day would have overcome 
Gallipoli and the Dardanelles, and “darkness is followed by dawn.” 


Summary of the State and County Work 
Tuomas J. Heapter, Px. D. 


At the outset I should like to say that in the course of something 
like seven years’ experience in anti-mosquito work in this state, 
supplemented by a reasonable familiarity with various efforts of the 
kind in adjacent states and to a less extent throughout the country, 
I have seen no more efficient organization for mosquito control 
than the one which is now operating in our own state. The point 
in which we differ rather widely from other large organizations doing 
similar work is in the part played by the local units—the county 
mosquito extermination commissions. At this point, for the sake of 
some in the audience who may not be familiar with our type of or- 
ganization, it should be said that the county mosquito extermination 
commissions are correlated and assisted in their activities by the 
State Experiment Station and that the relationship established is both 
essential and effective. The director of the station is charged with 
the duty of passing annually upon a statement of the plans, methods 
and estimates for each county mosquito extermination commission, 
and the county commission has the right to call upon the director for 
assistance in the way of advice and information relative to its work. 
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I believe that the large results accomplished during the seven years 
of the present type of anti-mosquito organization is due to the 
emphasis and the power given to the local units, and taking the 
situation as a whole I, as Executive Officer in charge of mosquito 
work for the State Experiment Station, have nothing but words of 
commendation for the efforts put forth by the county commissions. 

Perhaps, when dealing with a unit which covers a relatively small 
extent of territory, the single powerful agency for mosquito control 
is much more effective than any combination of local units; but in 
dealing with a large area, such as a state where the people are not at 
all homogenous in their interests, the type of anti-mosquito organiza- 
tion now operating in New Jersey looks better to the speaker than 
any he has seen or heard of elsewhere. He has observed in at least 
one instance the failure of a large anti-mosquito effort, which was 
apparently chargeable to the attempt of a single state-wide organiza- 
tion to handle the problem without adequate reference to local in- 
terests. 

The speaker is charged with the duty of summarizing the anti- 
mosquito work of the year just passed. 


TERRITORY COVERED 


At the present time II counties are actively engaged in mosquito- 
control work and 10 are almost if not quite inactive. The counties of 
Hudson, Bergen, Essex and Union are undertaking the control of 
all species of mosquitoes that breed within their limits. The counties 
of Middlesex and Monmouth are undertaking the control of the 
salt-marsh mosquitoes and are offering expert leadership for the 
carrying on of locally supported campaigns against the fresh-water 
species. The counties of Ocean and Cape May are devoting their 
entire attention and funds to salt-marsh mosquito control. Atlantic 
County is giving the bulk of its attention to the drainage of the salt- 
marsh for mosquito control; but also maintains fresh-water mos- 
quito-control operations in the principal towns and cities of the 
county. Passaic County is attempting to control all species of mos- 
quitoes that breed in the southern half, whichis the densely popu- 
lated section of the county. Morris County is devoting its entire 
attention to educational and survey work for the purpose of inform- 
ing citizens of the possibilities and results of mosquito control in the 
county. The area covered by mosquito work represents 47 per cent 
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of the state’s area, 76 per cent of its population and 82 per cent of the 
total ratables. 

In addition to the work set forth, a locally supported campaign 
has been carried on in the area included within and adjacent to the 
New York Shipbuilding Corporation and the Pennsylvania and 
New Jersey Shipbuilding Company. This territory covers 15 square 
miles in Camden and Gloucester counties. 


MONEYS EXPENDED 


Since the beginning of anti-mosquito work in New Jersey the 
State Experiment Station (to June 30, 1920) expended $254,175.00 
and the county mosquito extermination commissions (to October 31, 
I9Q1IQ) $1,484,290.00 in mosquito control. During 1919 the county 
mosquito extermination commissions spent $243,384.71. This sum 
is 37 per cent of the $653,777.52 which could legally have been 
spent by these commissions. During the same period the State Ex- 
periment Station expended $15,000.00 on this work. The total cost 
of control work by the mosquito commissions was about $0.097 per 
$1,000.00 of ratables for the I1 counties as a whole, or $0.11 per 
capita on the basis of permanent population. Of the sums spent by 
the county mosquito extermination commissions about 12.7 per cent 
was devoted to administration, 17.7 per cent to inspection, 14.9 per 
cent to temporary elimination, 20.5 per cent to maintenance of per- 
manent drainage work and 27.4 per cent to new permanent drainage 
work. The tables following herewith will serve to give the details 
by counties. 

Of the funds expended by the State Experiment Station in 1919- 
20, approximately one-half was devoted to the maintenance of the 
staff, which acts as a correlating and informational agency for local 
boards of health and the county mosquito extermination commissions 
and one-half to actual drainage of the salt marsh. The actual drain- 
age work done was divided about equally between the counties of 
Ocean and Cape May. 

WORK DONE 

The inspection or patrol work covered throughout the season 
about 320,000 acres of upland and about 115,000 acres of salt marsh. 
Temporary control of mosquito breeding by use of oil was carried out 
intensively in the counties of Hudson, Bergen, Essex, Union and 
Passaic. Oil was used in a supplementary way for the elimination 
of the tag ends of broods, which the drainage systems did not destroy 
in the counties of Middlesex, Monmouth and Ocean. In Atlantic 
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County oil was used intensively for the suppression of fresh-water 
breeding in the towns and cities. In all it may be said that approxi- 
mately 1,400 barrels of oil were spread for mosquito control in the 
season of I9I19Q. 3 

About five thousand acres of salt marsh hitherto untouched were 
drained and a very large but at present indeterminate acreage of up- 
land swamp was drained. 

Not more than one-half as much salt marsh was drained this year 
as has been accomplished in previous years and the amount of upland 
drainage in many counties was reduced, because of the great increase 
in the price of labor and the lack of corresponding increase in the 
appropriations. Another factor which tended to reduce the amount 
of new permanent work was the unusual cost of temporary elimina- 
tion, due to the almost continuous and heavy rainfall during late 
July and August. 

RESULTS ACCOMPLISHED 


While the towns and villages of the state as a whole outside the 
protected area were heavily infested with mosquitoes during the 
latter portion of the summer, the mosquito pest within the protected 
area was very materially reduced. Indeed, many of the small towns 
and one or more of the largest cities experienced less trouble from 
mosquitoes last year than has been the case in the past ten years. 
In this connection, it is worth while pointing out that throughout 
the vast bulk of the great city of Newark the mosquito pest during 
1919 was chiefly notable for its absence. Of course, here and there 
in the infested district, on account of conditions which the anti- 
mosquito forces could not overcome, mosquitoes became more or less 
troublesome. Taking the season as a whole, however, it can be said 
that the mosquito protection offered during the past year was per- 
haps better than that which has been offered in any year heretofore. 
Last year, in the latter part of the season, mosquito breeding condi- 
tions throughout the state were perhaps as good as they have ever 
been and the results above mentioned have been accomplished in 
the face of most difficult conditions. 

In most of the counties not a single brood of salt-marsh mos- 
quitoes of any. size emerged during the season, and in such of the 
other counties as have their marsh approximately covered with 
drains the brood or broods which did escape were not large nor long 
continued. In the salt-marsh counties where no attempt was made 
to control the breeding the emergence of mosquito broods began 
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early in the season and continued throughout, and the mosquito pest 
on uplands adjacent for many miles was most severe. 

I think it can safely be said that about three-fourths of the popula- 
tion of the state, as a result of the work above outlined, were offered 
a material degree of protection from the pest. This protection over 
large areas was practically perfect. 


PROBLEMS FOR THE COMING YEAR 


The large increase in the cost of labor and materials has made it 
necessary, if any substantial progress in the direction of complete 
elimination is to be made, to obtain an increase of the funds available 
for anti-mosquito work. Boards of freeholders in the counties 
where work is going on, realizing this situation, have increased the 
appropriations to a point where they are practically 20 per cent larger 
for 1920 than they were in 1919. This increase is not commensurate 
with the increased cost of operation, but will go far toward enabling 
the local anti-mosquito organizations to meet their inspection, tem- 
porary elimination and maintenance problems, and at the same time 
permit them to accomplish a very considerable amount of permanent 
new drainage work. 

The problem of securing larvicides for the work of 1920 promises 
to become acute. The difficulty with which supphes of coal could 
be obtained for manufacturing and its high cost have led large num- 
bers of industrial concerns to substitute fuel oil for coal as a source 
of power. Furthermore, the large number of oil-burning ocean- 
going vessels have made further demands upon the fuel-oil supplies. 
The situation has become so acute that not only must we anticipate 
a large increase in the price, but also extreme difficulty in securing 
the necessary supply at any price. In view of this situation, further 
experimental work must be done for the purpose of developing a 
larvicide which may, in case of need, take the place of the use of oil 
over a considerable percentage of the area under treatment. 

The constant shifting of the relative importance of various species 
of mosquitoes clearly indicates that the biology of the mosquito group 
is none too well understood. Furthermore, it is possible that an 
investigation of the agency or agencies which attract the mosquito 
to man might reveal other methods of attacking the problem. In 
view of this condition it is proposed by the State Experiment Station 
to undertake further investigations of the life history of the various 
species of mosquitoes, the underlying causes which govern their 
movements and which attract them to human-kind. 
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FRIDAY AFTERNOON SESSION, FEBRUARY 6, 1920 


(The meeting was called to order at 2.45 P. M. by President 
Hudson). 

PRESIDENT Hupson: The first business will be the reading of the 
report of the secretary. 


Report of the Secretary 


Tuomas J. HEADLEE, Pu. D. 


The secretary has conducted the usual business of the Association 
and has caused the Proceedings of the Sixth Annual Convention to 
be edited and published. Less blame attaches to his office for the 
late publication of the Proceedings than in any previous year, be- 
cause the printing situation has been all but impossible. He is glad 
to report, however, that the 1,500 copies of the Proceedings of the 
Sixth Annual Meeting are now off the press and are being shipped 
to the various active mosquito commissions. The following state- 
ment will serve to show the status of the Proceedings of the various 
years from the beginning to the present :. 


First Annual Meetine. s40-<<...k cite oe cee 75 copies 
Second Anngal’ Meeting 2.52% 27a eee eee 16 copies 
Ghird Annual: Meeting: 72 txcsks cet erteiae epee 125 copies 
Fourth Annual -Meetines 6 cn ee a. ee one eee 42 copies 
Birth Annuals Meeting sa. 1c ee cee a eee eee 52 copies 


Sixth Annual Meeting s.2 «ren costes 


At the business session of the Sixth Annual Meeting, Mr. De- 
laney of Hudson County offered a resolution which was adopted by 
the Association directing the Executive Committee to collect data 
on the following points: (1) extent to which the Act of 1912 was 
enforced throughout the state in 1918; (2) the number of inhabitants 
sharing in the benefits derived from the enforcement of the said law ; 
(3) the assessed valuation of the several counties operating; (4) 
the extent or acreage of marsh land in such counties; (5) the per- 
centage per $1,000 of ratables collected by each county; (6) the per 
capita tax upon the people of such county for 1918; (7) the amount 
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collected by law in each county; (8) the total amount of money 
collected by each commission to and including 1918; and (9) any 
and all other data which, in the judgment of the committee, may re- 
late to or seem pertinent to the above matters; further, (10) the 
number and names of the counties in the state in which the law has 
not been enforced to and including 1918; (11) the number of in- 
habitants and the assessed valuation of such counties; (12) the 
counties in which commissioners may or may not have been ap- 
pointed, giving names and terms of office of such commissioners ; 
(13) what efforts, if any, have been made to enforce the law in 
such county or counties; (13) the result and any and all other data 
which, in the judgment of the committee, may relate to or seem per- 
tinent to such matters; and to submit the results of such investiga- 
tions to all the active mosquito commissions within the state on or 
before the first day of October, 1919, and further to submit a dupli- 
cate of such report at the next annual meeting of this association. 

The Executive Committee, in accordance with the authorization 
in the resolution above referred to, authorized the secretary of the 
association to gather the facts requested and prepare a report upon 
the same. The secretary in turn authorized his assistant, Dr. Mitchel 
Carroll, to undertake this work. The data forms were prepared by 
him and the report which was transmitted in accordance with the 
resolution also was prepared by him; but the statistics were furnished 
by the superintendents or secretaries of the various commissions. A 
summary of the data is given in tables 1, 2 and 2, which are appended 
hereto. 

Thus there are at the present time II counties actively engaged in 
mosquito-control work and Io inactive counties. The counties which 
are carrying out to some extent the provisions of Chapter 104, Laws 
of 1912, are: Hudson, Bergen, Essex, Union, Middlesex, Mon- 
mouth, Ocean, Atlantic, Cape May, Passaic and Morris. The in- 
active counties are: Burlington, Camden, Cumberland, Gloucester, 
Hunterdon, Mercer, Salem, Somerset, Sussex and Warren. The 
active counties represent 47 per cent of the state’s area, 76 per cent 
of its population and 82 per cent of the total ratables. 

Between 1912, when the act creating the county commissions was 
passed, and 1919 the commissions expended on mosquito-control 
work a total of $1,240,907. During this period the state spent ap- 
proximately $99,800 for the same purpose. 
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During 1918 the county mosquito extermination commissions spent 
$227,356. This sum is but 35 per cent of the $639,323.00 which 
could legally have been spent by these commissions, and only 26 per 
cent of the $850,539.00 which could lawfully have been expended 
for mosquito work by the twenty-one counties of the state. 

The cost of the control work by the commissions was about 10 
cents per $1,000 of ratables for the eleven active counties as a whole. 

A summer population of 2,332,613 was given some measure of 
protection from the mosquito pest at a cost of approximately II 
cents per capita. If the small state appropriation is added to the 
sum spent by the counties, the cost is slightly less than 12 cents per 
capita. | 

The total land area given some protection was 1,888 square miles, 
25 per cent of the land surface of the state. The cost per square mile 
was about $120.00, or, if the state appropriation is added to the 
sum spent by the counties, $125.00. 

Because in their reports, some counties include overhead and some 
do not, and because it is sometimes difficult to estimate the number 
of acres drained, the exact cost of salt-marsh drainage for 1918 can- 
not be given. The average figure, including overhead, was probably 
in the neighborhood of $6.00 per acre. 

Salt-marsh drainage systems were maintained during 1918 on 
60,154 acres at an average cost of 38 or 40 cents per acre. 

The secretary’s assistant regrets that, on account of different 
systems of bookkeeping in use by the various commissions, it was 
impossible to collect more accurate statistics concerning matters in 
regard to the data called for by Mr. Delaney’s resolution. Indeed, in 
some instances it was hardly possible to comply with the directions 
of the resolution at all. In this connection, it may not be out of 
place here to announce that an informal committee has been appoint- 
ed to plan and submit a uniform system of bookkeeping to the county 
commissions. 


PRESIDENT Hupson: The report of the secretary will be received 
and the next business will be that of reading the report of the 
treasurer. 


Report of the Treasurer 


Tuomas J. HEADLEE, Pu. D. 


Balance; February’ 3,. 1010; .s.5 5... osc ee Seeker 


Moneys RECEIVED 


June 28, 1910—Ocean Coutity -... 5252-2 oes eee eee 
June 28, 19190—Hudson ‘County 72224.) . 22. -e eae 
July 8, 19019—Atlantic ‘County ©... 225.052. eee ee 
July 15, 190190-—=Essex County "icc eee 
July 22, 10190—Passaie County 2.2. 2, 72 see eee 
July 22, 19190—Monmouth County 222). <a. cies tee esenes 
July -25, 190190— Middlesex ‘Gounty <2. 6 sc. ene eee 
July 30,,19190—Bergen County ...5-35.2-0 - eee eee 
Aug. 4 19010——Morris ‘County 12.60 25.022 ee eee eee 
Sept. 16, 190190—Union:. County 25,.0.4: Skee 


EXPENDITURES 


March 4, 1919—To F. Aneckstein for clerical assist- 
ance in sending out invitations and programs to 
Sixth) Annual Meeting J... vows 2 ee eae 

April 5, 1919—To W. R. Reed for paper for tentative 
programs and envelopes for sending invitations 
and ‘programs... t ceva ee eeanlaom nen eer eee 

April 7, 1919—To S. H. Burbank Co., for printing pro- 
grams for Sixth Annual Meeting. 2e 5.2 ee 

April 7, 1919—To Christie Press, for printing copies of 
constitution and letter of invitation to Sixth Annual 
Mieetatig ied Sa a ee ee tee eee eee 

April 7, 1919 —To W. R. Reed for envelopes for sending 
out Legislative Index reprints... cn nese eee 

April 12, 1919—To Albert Moore for lantern services at 
Sixth: Annual Meeting -. 24.2: eee eee eee 

June 23, 1919—To Christie Press for 500 sheets letter- 
headed paper. sta suites Oe aad ok See eee 

June 27, 1919—To Arthur W. Kelly for reporting Sixth 
Annual’ Meeting" Ss aa hee ee eee 

July 22, 1919—To MacCrellish and Quigley for print- 
ing Proceedings. of the Annual Meeting .......... 

Jan. 15, 1920—To stamps for mailing invitations to 
seventh Annual Meetine 2) meee ee 

Jan. 19, 1920—To C. S. Beckwith for purchasing envel- 
opes from John Circle Co. for mailing programs of 
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$75 00 
138 00 
125 00 
138 00 
75 00 
50 00 
50 00 
125 00 
25 00 
125 00 


$64 75 


24 80 


55 00 


21 75 
7 8 
15 00 
3 00 
190 10 
352 00 


40 00 


$339 35 


926 00 


$1,265 35 
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Sevemnounnial Meeting ........cccnceceeceecsces 
Jan. 26, 1920—To stamps for mailing programs of 
eememtmeyvnnuar Meeting ......000 ccs secdscse ness 


Maca balance, Pebruary 2, 1920. .......00cscdeclescceecs 
Money DUuE 


1919 Assessment of Cape May County................. 


BiLtts PAYABLE 


To J. Heidingsfeld Co., for printing Proceeding of 
Hey soma Annial Meeting ........0cccccesceecnces 
To Clerical assistance in sending out invitations to 
and programs of Seventh Annual Meeting ...... 
To Christie Press for printing programs of Seventh 
Romi fameeeMIMVEC CLIN O55 cc. o Siaie s 40 dec slewietis.dle ovine e oto ar 
To W. R. Reed for paper and envelopes for sending out 
programs of Seventh Annual Meeting ............ 


Mr. Riwer: I move the report be received. 


18 00 


36 00 


$304 25 
48 75 
30 OO 


IQ 30 
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$827 90 


$437 45 


$70 00 


$507 45 


492 00 


$15 45 


PRESIDENT Hupson: This report will be received if there is no 
objection. Now we will have the report of the Executive Committee. 


Report of the Executive Committee 
ReaD BY THomAS J. HEADLEE, PH. D., Secretary 


Following the close of the Sixth Annual Convention, the new Executive 
Committee held a meeting at Atlantic City on February 8, 1919, and decided 
that it would be highly desirable to formulate the arguments in favor of the 
completion of the drainage of the state’s salt marshes and to see to it that a 
satisfactory medium of publication was secured for the same. 

This duty was delegated to a committee consisting of Mr. Alfred Gaskill, 
of the Department of Conservation and Development, Mr. David I. Kelley, of 
the Department of Charities and Corrections, Mr. Robert F. Engle, past- 
president of the association, and Dr. Thomas J. Headlee, secretary of the 
association. 

In accordance with the directions of the Executive Committee the argu- 
ments were drawn up in the form of a series of four articles; the first of 
which dealt with the conversion of liabilities to assets and showed how the 
complete suppression of the salt-marsh mosquito in New Jersey means an in- 
crease, within a period of twenty years, of more than $500,000,000 dollars in 
the taxable values of the state. 

The second dealt with the use of state prisoners as the most practicable 
method for accomplishing the work and showed that the solution of the 
problem in this way would have the double benefit of solving the problem of 
unemployed at the state prison and, at the same time, of accomplishing work 
of a large public benefit. 

The third article was devoted to the seashore industry and showed very 
conclusively that the control of the salt-marsh mosquito would, without ques- 
tion, open the way for the conversion of 140,000 acres of waste ocean-front 
lands into at least $200,000,000 of taxables within the next twenty years. 

The fourth article was concerned with the effect of the mosquito pest upon 
the development of the metropolitan meadows of Northern New Jersey, and 
showed that following the initiation of active mosquito work upon these 
meadows industrial development becomes rapid and that at the present time, 
although only 5 per cent or less of the 28,000 acres have been improved, rata- 
bles of $16,000,000 or more have been developed. In this article it was further 
shown that an increase of $200,000,000 in ratables following the complete sup- 
pression of the salt-marsh mosquito would represent a very conservative esti- 
mate. 

This series of four articles was placed in the “Legislative Index,” copies 
of which were furnished to every member of the Legislature and served to 
disseminate among our legislators, more effectively perhaps than ever before, 
a better knowledge of the results of mosquito control. 

The Executive Committee held a meeting in Trenton on December 4, 1919, 
authorized the present annual meeting, selected the place and outlined the 
program. 


PRESIDENT Hupson: The report of the Executive Committee 
also will be received. If there is no new or unfinished business we 
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will take up the reports of special committees. We will hear the 
report of the special committee which was appointed to prepare 
resolutions to be presented today. 

Mr. Reto Hower: This, as you gentlemen will recall, is the 
committee that was appointed to consider a nation-wide movement 
oi mosquito control, and this is the resolution which was presented. 


WHEREAS it is the sense of the New Jersey Mosquito Extermination Asso- 
ciation in convention assembled at Atlantic City this 6th day of February, 
1920, that the time has arrived for some initial action to be taken looking 
toward a more extensive and nation-wide movement for mosquito control, 
one reason being that even in the South where the principal injurious rela- 
tionship is found in the carriage of malaria, people do not appreciate the work 
done unless it involves the control of all other species. 

THEREFORE, BE IT Resotvep, That the secretary of this association be and 
he is hereby instructed to bring the sense of this assemblage upon this matter 
to the attention of the American Association for the Advancement of Science, 
or to any other national society or association that he may deem might be in- 
terested, and that he suggest to such society or associations that they, one or 
both or all, invite delegates from this and other similar mosquito-extermina- 
tion associations and other public bodies, or men, having a personal interest in 
such matters, to appear and be present at their next national conference that 
a proper discussion of the needs for such a nation-wide undertaking may be 
used. 

AND FuRTHER, BE IT RESoLveED, That in event of an invitation being extended 
to this association for such a conference as outlined, the Executive Commit- 
tee of this association be and are hereby empowered to send one or more 
delegates, at its discretion. 


PRESIDENT Hupson: Is there any one who would like to be heard 
on this resolution? The matter was discussed at length last night. 

A MempBer: I move we adopt the resolution. 

(After discussion, the motion was carried). 

Mr. Porter: Mr. President, the Auditing Committee is now 
ready, sir. 7 


I, William Porter, chairman of the Auditing Committee of the New Jersey 
Mosquito Extermination Association, do hereby certify that the receipts and 
expenditures, the bank deposits, checks and bills payable have been properly 
audited to date and found correct. 

Dated this 6th day of February, 1920. 

WiLiiAm Porter, 
Chairman of Auditing Committee. 
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PRESIDENT Hupson: This report will be received. Is the Com- 
mittee on Nominations ready to report? 

(The report of the Committee on Nominations was read by Mr.. 
Engle). 

The Nominating Committee reports as follows: 


For President, Andrew J. Rider, of Hammonton. 

For First Vice-President, Charles Lee Meyers, of Jersey City. 

For Second Vice-President, W. A. Manchee, of Newark. 

For Secretary-Treasurer, Thomas J. Headlee, of New Brunswick. 

For Members of the Executive Committee: Joseph Camp, of Pierces; Reid 
Howell, of Rutherford; Edward W. Jackson, of Newark; William Edgar 
Darnall, of Atlantic City; H. H. Brinkerhoff, of Jersey City; Robert F. En- 
gle, of Beach Haven; Walter R. Hudson; of Paterson. 


Mr. Rier: Mr. President, I appreciate the honor that has been 
thrust upon me by the committee in nominating me for president of 
this organization, but I feel that they have made a mistake. I will 
ask that they substitute a younger man and some one who is able to 
take hold and put more “pep” into the association than your humble 
servant. 

PRESIDENT Hupson: What are the wishes of the body in re- 
gard to the report? 

Mr. Bocert: I move it be received. 

(The motion was seconded, put to a vote and carried). 

Mr. GASKILL: Mr. President, I move that the secretary cast a 
ballot for these names. 

(The motion was seconded, put to a vote and carried). 

SECRETARY HEADLEE: The secretary reports that the ballot has 
been cast. | 

PRESIDENT Hupson: I declare these gentlemen duly elected to 
the respective offices. 

We still have the Committee on Resolutions. 

(The report of the Committee on Resolutions was read by Mr. 
Manchee). 


Your Committee on Resolutions, having conferred upon recommendations 
which they deem it desirable this association should adopt at this time, reports 
as follows: 

I. RESOLVED, That we the members of this association hereby place on rec- 
ord this our formal expression of our appreciation of the faithful and able 
efforts put forth by our officers and committees during the past year to 
further the ends for which we are striving, that we also extend our thanks 
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to the various county commissions for their good reports, and to the boards 
of freeholders of their respective counties for the appropriations by means 
of which the work of the commissions has been carried forward; that we ex- 
press our thanks to all those enthusiastic spirits who have contributed their 
bit to make this convention one of enviable record; and further that we re- 
ord our appreciation of the helpfulness of the newspapers of the state and 
to their representatives who have been with us to report our sessions, and 
for their co-operation in informing the public upon the activities of this as- 
sociation in its efforts looking toward the ultimate cleaning up in the state of 
its mosquito-breeding areas; and that we also extend to the management of 
the Hotel Chalfonte our thanks for the courteous and generous hospitality we 
have received. 

2. Reso.vep, That this association hereby recommends that the several coun- 
ty extermination commissions convey to the board of freeholders of their 
respective counties a brief report of the work of this convention with appro- 
priate thanks for their interest in having representatives present. 

3. RESoLvED, That the various county commissions be and are hereby urged 
to use their best influence in getting financial co-operation from municipal 
governing bodies in which municipal work is being done, and also from pri- 
vate and corporate interests in localities where work is being done as is prac- 
ticed by the commissions in Bergen, Union and Essex, thereby securing 
greater local interest in mosquito-control work and larger resources in funds 
for the extension of it. 

4. RESoLvED, That the secretary of this association be and is hereby author- 
ized to have copies of the Proceedings of the first six annual meetings of this 
* association bound together in single volumes and placed for disposal at the 
discretion of the Executive Committee. 

5. RESOLVED, That the members of the Executive Committee, together with 
other men they may call upon, are hereby requested to appear before the 
State Appropriations Committee and again urge the Legislature to appropri- 
ate annually $150,000.00 to extend and speed up the efforts to rid New Jersey 
of all of its mosquito-breeding areas. 

6. RESoLVED, That we hereby recommend for the consideration of the Exec- 
utive Committee the advisability of holding the next annual meeting of uns 
association at Trenton. 

7. RESOLVED, That the Executive Committee be requested again to attack the 
problem of organized state-wide publicity as a means of obtaining more eff- 
cient co-operation of local, county and state organizations and officials and of 
private industrial managements, through educating the tax-payer and voter to 
the value of anti-mosquito work as carried on in this state. 

8. REsoLtveD, That the secretary be instructed to communicate to Mr. Wil- 
liam Delaney, superintendent of the Hudson County Commission, that the 
association in convention at Atlantic City, has learned with sincere regret his 
inability to be present by reason of illness, and to express to him the strong 
hope that his health may be speedily restored and thus insure the continu- 
ance of his long and valiant anti-mosquito fight in the state. 

Respectfully submitted by the Committee on Resolutions. 
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PRESIDENT Hupson: We will now have the report of the Legisla- 
tive Committee. 


(The report of the Legislative Committee was read by Mr. Engle). 


This committee consisting of Robert F. Engle, William Delaney and John 
T. Pollitt appointed in accordance with a resolution offered at the Sixth An- 
nual Convention of the New Jesey Mosquito Extermination Association by 
Mr. Delaney and by that association adopted, caused to be presented to the 
Legislature of 1919 a bill intended to change the time when the annual county 
mosquito extermination commission statements are submitted to the director 
of the New Jersey Agricultural Experiment Stations from April first to No- 
vember first, and intended to change the time when the approved statements 
are to be submitted to the Freeholders from May first to December first. 

This bill was duly passed and has become a part of the county mosquito 
extermination laws of the state. Under its terms all statements of plans, 
methods and estimates for the ensuing year are submitted to the director of 
the New Jersey Agricultural Experiment Stations on or before the first day 
of November and the approved statements of plans, methods and estimates 
are by him submitted to the Freeholders on or before the first day of Decem- 
ber following. 

We have now had one year’s experience with this change in method and 
find it almost, if not quite, universally more satisfactory than the old scheme. 
It has the great advantage of placing the requirements of the county mosquito 
extermination commissions before the Boards of Freeholders one month be- 
fore their county budgets have to be adopted even tentatively. 

That portion of the above-referred-to resolution which requested the change 
of time when the county mosquito extermination commission reports were 
due to the Board of Freeholders and the director of the New Jersey Agri- 
cultural Experiment Stations, from January first to November first, fell by 
the wayside. This omission seems to have been a matter of oversight. 

After thinking the matter over the committee is inclined to believe that 
the present date for the submission of county mosquito extermination com- 
mission reports to the director of the New Jersey Agricultural Experiment 
Stations and the county boards of freeholders is pretty nearly right, because, 
to a considerable extent at least, the said director must depend upon the 
statements in these reports for his data in passing upon the statements of 
plans, methods and estimates for the ensuing year, which are submitted under 
the terms of the amended act on the same date. 

Further, in accordance with the above-referred-to resolution, the results of 
the committee’s action have been communicated to the secretary of the asso- 
ciation and by him have been transmitted to the various mosquito commis- 
sions of the state. 

The amended act is attached hereto. 


CHAPTER 123, LAWS OF to19 


An Act to amend an act entitled “An act for the establish- 
ment of county mosquito extermination commissions and to 
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define their powers and duties,” approved March twenty-first, 
one thousand nine hundred and twelve. 
Section 4 BE IT ENACTED by the Senate and General Assembly 


woe of the State of New Jersey: 

1. Section 4 of the act of which this act is amendatory be 
and the same is hereby amended so that it shall read as fol- 
lows: 

eee end 4. Said commission shall, on or before the first day of No- 
filed vember in each and every year, file with the director of the 


State Experiment Station a detailed estimate of the moneys. 
required for the ensuing year, and plan of the work to be done 


eerore! by and the methods to be employed. The said director shall have 
experiment the power to approve, modify or alter the said estimates, plans 


Eae1Or and methods, and the estimate, plan and method finally ap- 
proved by him shall be by him forwarded to the Board of 
Chosen Freeholders in each county on or before the first day 
of December following its receipt. 
Act effective 2. This act shall take effect July first, one thousand nine 
hundred and nineteen. 
Approved April 11, 191g. 


PrESIDENT Hupson: If there is no objection this report will be 
received. 

SECRETARY HEADLEE: Last year we had considerable discussion 
concerning the necessity for some mechanical contrivance for clean- 
ing ditches. We have around 14,000,000 linear feet of 10 by 30- 
inch ditch, or its equivalent, in the marshes now; and for a period 
of two or three years the feeling has been growing that the cost 
of maintenance would become entirely too large unless some sort of 
mechanical contrivance could be gotten up which would enable us to. 
clean these ditches at a very low figure. And pursuant to that end 
—-I think it was entirely unofficial—after talking with several mem- 
bers of different mosquito commissions, I took it on myself to ap- 
point a committee of superintendents to look into the matter. This 
committee consisted of Mr. Brooks, of Essex, Mr. Reiley, of At- 
lantic, and Mr. Leslie, of Bergen. I think this committee has some- 
thing fairly definite in the way of a report, and if the association 
would care to hear the results of its labors, I think the chairman 
will be glad to present the matter. | 

PRESIDENT Hupson: We desire to hear from that committee. 

Mr. Brooxs: I took up this matter of a ditch-cleaning machine 
just a year ago and after working on it for a short time, it was 
dropped until quite recently. 
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We considered first whether a machine with the power to operate 
it should constitute a single unit. After much consideration we de- 
cided that the experience in designing the ditch-digging machine was 
valuable and that we would separate the cleaning machine from the 
power that moved it because the power required and the speed of 
operation could not be definitely determined. After the cleaner had 
been developed, the power for pulling it could easily be worked out. 
By use of a dynamometer, we could determine the power necessary 
for different speeds and thus fix the specifications for the power 
plant. It is probable that a modified form of the Cleveland tractor 
with a drum on the rear will prove most practicable. The machine 
can run ahead at good speed, and anchoring, draw the ditch-cleaning 
machine after it; or there may be some other development. 

The consideration of a ditch-cleaning machine thus led to the con- 
clusion that two types would be required, one to be used where the 
meadows are reasonably firm, and the other to be used where there 
are a great many salt holes or soft spots. In the latter case a ma- 
chine of the power type would not leave a ditch behind it, for the 
ditch would fill in as fast as the machine was pulled through. 

The first type of machine was based on an experimental machine 
which was made in Essex County two or three years ago and which 
seemed to show some merit; but Mr. Reiley of Atlantic County 
was able to give some very valuable suggestions in redesigning it. 
The one to be used for the salt holes would necessitate an elevator 
or conveyor, with the same power to operate it, so that the machine 
might draw up the soft mud while not necessarily moving forward. 
Mr. Reiley’s idea is that as it reaches a salt hole it shall be stopped 
and the little elevator or conveyor will throw out all the soft mud 
which will come up and clear the space, and then it will cross the 
salt hole. As the machine for the harder meadow would cost very 
much less than the other, it is our recommendation that it be built 
first. In developing it some features might be discovered which 
will enable us to avoid making a mistake in the second machine. 
The committee makes the following recommendations: 


1. That two machines be built for cleaning 10-inch ditches on the salt 
marshes. 

2. That one of these machines be designed chiefly for use in the northern 
part of New Jersey where salt holes on the meadows are not numerous; this 
machine to be referred to as the scoop machine. 

3. That one of these machines be designed chiefly for use in the southern 
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part of the state where salt holes are very numerous on the meadows; this 
machine to be referred to as the conveyor machine. 

4. That the design of a tractor to haul these machines be postponed until 
the machines are perfected, and the power and speed required to operate them 
are determined. 

5. That the scoop machine be built first because of its smaller cost and be- 
cause in perfecting it knowledge may be gained which will be useful in design- 
ing the more expensive machine. 

The plans for the scoop machine are nearly completed and it could be 
built in time to be tested on the meadows as soon as the weather would per- 
mit. It is estimated that this machine could be built for $300.00. 


(It was moved by Dr. Brinkerhoff that this committee be con- 
tinued in its work of perfecting the ditch-cleaning machine). 

PRESIDENT Hupson: The motion is to authorize this special com- 
mittee to proceed with the development of the ditch cleaner along 
the lines which it has laid down. 

(The motion was seconded, put to a vote and carried). 

PRESIDENT Hupson: Now does the committee desire to take 
these matters up under the various headings? 

SECRETARY HEADLEE: Mr. Chairman, I move the adoption of the 
report as a whole. 

(The motion was seconded, put to a vote and carried). 

PRESIDENT Hupson: Under the heading “Progress of Anti-Mos- 
quito Work in Connecticut,” the first paper will be read by Mr. 
Walden. 


Progress of Anti-Mosquito Work in Connecticut 
B. H. WALDEN 
Assistant Entomologist, New Haven, Conn. 


The amount of mosquito drainage work which has been done in 
Connecticut covers approximately 6,500 acres of salt marsh. The 
larger part of this work was done between 1912 and 1918 and with 
the exception of about 50 acres, was paid for by money raised by 
voluntary contributions. 

Following the natural curve of Long Island Sound and disre- 
garding the irregularities of the coast of Connecticut, it is about 
too miles from New York State to Rhode Island. Starting at New 
York State, the marshes along this-line have been ditched= fora 
distance of 16 miles to the town of Westport, where there is a 
5-mile stretch of marshes which has not been ditched. East of 
Westport is Fairfield, where the marshes have all been ditched, a 
distance of six miles. Beyond Fairfield are three towns extending 
12 miles in which the marshes have not been systematically ditched. 
This brings the line to the town of Orange, where the marshes have 
been ditched in Orange, New Haven and the western part of East 
Haven—about six miles. This is followed by about three miles in 
the eastern portion of East Haven and the western part of Bran- 
ford which has not been ditched. From the Branford River through 
Guilford and Madison, a distance of 15 miles, the marshes have all 
been drained. 

From the town of Clinton to the Rhode Island line, a distance of 
34 miles, the only ditching that has been done is on an area of about 
60 acres in Old Saybrook. This represents about 43 per cent of the 
coast ditched, while the actual acreage drained is approximately 30 
per cent of salt-marsh area of the state. 


LEGISLATION 


In 1915 the Legislature passed a law providing for the elimination 
of mosquitoes, placing the work under the director of the Connecti- 
cut Agricultural Experiment Station. This law did not carry any 
appropriation, but provided the authority for doing the work when 


the necessary funds were raised. The law also placed the mainten- 


ance of any work done under the law on the’ town in which the 
miarshes were located. 
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This law was amended in 1917 and an appropriation of $5,000 
made to pay one-fourth of the cost of new work. The maintenance 
was placed under the director of the Agricultural Experiment Sta- 
tion and $5,000 was appropriated to cover one-fourth of the cost 
thereof, the remaining three-fourths to be paid by the towns. This 
included ditching done prior to the passage of the law, provided the 
work met with the approval of the director. The bill as introduced 
asked for a much larger appropriation, and provided for paying 
one-half of the cost of both new work and maintenance. It was 
also intended that the supervision expenses be paid in full out of the 
appropriations, but the amendment as passed was so worded that the 
attorney general ruled that the supervision expenses must be in- 
cluded with the cost of the actual labor. This caused much dis- 
satisfaction on the part of some of the towns, and it was found diff- 
cult to establish a satisfactory basis on which to divide the super- 
vision expenses among the different towns. 

For these reasons the law was again amended by the 1919 Legisla- 
ture to provide for paying the supervision expenses in full both for 
new work and maintenance, out of the state appropriation. 

During 1918 and 1919 no new ditching work has been done under 
the state law. Surveys and estimates for ditching work have been 
made in four towns covering over a thousand acres of marsh. A 
part of the money has been pledged, and it is hoped that a portion 
of the area at least will be ditched another season. 

The actual state work during these two years has been the main- 
tenance of the ditching on 5,000 acres of salt marsh, in the towns of 
Madison, Guilford, Branford, East Haven, New Haven, Orange 
and Fairfield. 

The writer has had direct charge of the work. At the beginning 
of the season the state comptroller advances a sum of money to 
meet current expenses out of which the weekly or monthly bills for 
labor, etc., are paid. At the-end of the month, certified bills for 
each town, with receipts for money paid out attached as sub- 
vouchers, are sent to the comptroller, and paid by him. At the end 
of the season the money advanced is returned to the comptroller, 
together with a certified statement of the expenditures in each 
town. The comptroller then collects from each town three-fourths 
of the amount charged against it. 

We have found it advisable to use local labor as far as possible. 
In 1917 the selectmen of three towns agreed to furnish men for the 
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maintenance work, as they could be used on other town work during 
the remainder of the year. In one town, this arrangement has been 
entirely satisfactory. The first selectman, a marsh owner himself, 
has taken an interest in the work and has cooperated in furnishing 
the labor. In the second town the tendency has been to furnish as 
little labor as possible, while in the third town the work was turned 
over to a local contractor, who was advised to deal directly with the 
state authorities. 

In three of the other towns, the men responsible for the work 
were employed by the local civic associations before the work was 
taken over by the state. 

The ditches in these towns have all been gone over in the spring 
and blockage removed and the ditches deepened where necessary 
to insure good circulation. Additional attention is given the ditches 
as needed throughout the season. 

In 1918 a new tide-gate was built on the creek that drains the 
Great Harbor Marsh in Guilford. The structure was built of 10 by 
12-inch timbers with two gates each 4 feet square. Two gates were 
built the same year in Branford on the Branford River. These gates 
were hung on two bridges that cross the river, one opening being 28 
feet wide and the other 18 feet. 

In the town of Fairfield, where the marshes were ditched in 1912 
and the work was well organized when it was taken over by the 
state, a large amount of fresh-water mosquito work is being done— 
in fact, the cost exceeds that of the maintenance of the 1,250 acres 
of salt marsh in the town. Each year a certain amount of local aid 
has been given this work. For example, in 1917 $600 was raised to 
clean and deepen the outlet to the Great Swamp in the village of 
Southport. The town has put in a number of tile culverts across 
reads to provide better outlets for the mosquito ditches. In connec- 
tion with the state work during the past season, about 200 feet of 
12 and 18-inch tile were purchased for culverts across private roads. 

The results of the mosquito maintenance work has been as satis- 
factory as could be expected, especially when work is not continuous 
along the coast. The longest ditched area is only about 15 miles 
in length, so there is a possibility of the salt-marsh mosquitoes from 
undrained areas crossing the ditched areas from both directions. 

During the latter part of last summer there was general breeding 
on some of the areas which were flooded by frequent rains and high 
tides, followed by east winds. In fact, we had breeding on one area 
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in Fairfield that has given no trouble during the 7 years that it has 
been ditched. 

Before closing, mention should be made of two improvements 
that are being made by the City of New Haven, as they have a direct 
bearing on the mosquito situation. For several years in the western 
part of the city, there have been outbreaks of the rain-barrel mos- 
quitoes which bred in the upper part of West River where the water 
was polluted by waste from several factories, including two dye 
works. A trunk sewer is under construction which will take the 
waste from these factories. New tide-gates have just been com- 
pleted at a cost of over $40,000 on the West River at Congress Ave- 
nue Bridge. The super-structure is of reinforced concrete, with 
gates of double 3-inch tongued-and-grooved planks and hung with 
special hinges. These gates control the water on about 130 acres 
of marsh ditched in 1917, and which has been flooded much of the 
time for the past two seasons. These improvements should make a 
marked difference in the mosquito-breeding conditions in the western 
part of the city. 

From the progress that has been made in the elimination of the 
salt-marsh mosquito in Connecticut during the last two or three 
years, it is quite evident that the only way in which we can hope to 
drain all of the marsh area, is by a state appropriation to cover the 
entire cost of the original ditching work. 


PRESIDENT Hupson: The next paper has to do with Nassau 
County, by W. H. DeMott, chief inspector of the Nassau County 
Mosquito Extermination Commission. 


Mosquito Extermination in Nassau County 
W. H. DeMortr 


Chief Inspector, Nassau County Mosquito Extermination Commis- 
ston, Freeport, N. Y. 


Papers read before this body in 1917 by C. C. Adams, and in 1918 
by William V. Becker, have informed you of the organization of 
anti-mosquito work in Nassau County and chronicled the progress 
of the salt-marsh work. So I shall devote the major part of my 
paper to the history of our upland or anti-malaria work. 

First, however, so you will understand that we are not neglecting 
our salt marsh, I want to outline very briefly what is being done 
along that line. Our 1919 contract for 450,583 feet gives us a total 
of nearly 5,000,000 feet of ditches installed on our salt marshlands 
from Inwood to Wantagh. Another contract for approximately 
300,000 feet will be let in 1920 to ditch the meadows from Wantagh 
to Seaford. 

Our 1919 maintenance plan is, I think, worthy of mention. We 
employed no large maintenance crew for a few weeks in the spring. 
Instead, we divided our ditched areas into four sections and put 
each section in charge of an inspector and labor crew of four men. 
These men kept up a constant patrol the entire season, doing both 
cleaning and minor extension work. During the season 4,198,505 
feet of ditches were covered approximately five times. The seasonal 
cost of the work was $6,849.00, or $0.0004 per foot. A total of 
36,620 feet of spur ditches were installed at a cost of $0.0285 per 
foot. Since the county has been practically free from sollicitans 
mosquitoes ‘as far east as Merrick, this thorough maintenance has 
amply justified itself. 

You might also be interested to know how we secured and kept 
our salt-marsh laborers at the comparatively low rate of $3.50 a - 
day, when all around us there was an unprecedented demand for 
unskilled labor at an average rate of $5.00 a day. We put our men 
on a weekly basis and paid them $21.00. No deductions were made 
for rainy days or holidays. A dependable weekly pay envelope, 
which did not fluctuate with the weather, appealed to the men and 
had many advantages from our point of view, as well, since it kept 
our labor cost down and stabilized our daily work accomplished, for 
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we found the men ready to work overtime on a clear day to make up 
for time lost on a rainy day. 

The history of the campaign against malaria in Nassau County 
is of considerable interest. Shortly after scientists proved the 
Anopheles mosquito to be the only transmitter of malaria to man, 
mosquito extermination on the north shore of the county was agi- 
tated. In 1910 the Matinecock Neighborhood Association of Locust 
Valley carried on a $6,000 campaign and for the next four years 
maintained the work installed. Following the pioneer work of this 
association, the people of Port Washington and Glen Cove ex- 
pended some $2,000 in 1914 on oiling, ditching and maintenance. 
This work was continued in 1915 by the Great Neck Association, 
which did approximately $1,100 worth of work. 

So the fight against malaria was carried on in the county for many 
years, in various ways—by individuals, societies, welfare organiza- 
tions and communities—until in 1916 the Nassau County Mosquito 
Extermination Commission became operative and took over the 
work of the local organizations. 

Before discussing malaria conditions in the county, it might be 
well to look briefly at the record of the upland work done by the 
commission in the past three years so that some idea may be gleaned 
ot the effort put forth to obtain the very favorable results men- 
tioned hereafter. 

The commission was not organized until June, 1916, so the malaria 
work that year consisted chiefly of maintenance of the work pre- 
viously installed and location of breeding places. 

In 1917 the commission maintained an upland crew on the north 
shore. A systematic oiling of ponds, wet areas and catch-basins 
from Great Neck to Oyster Bay was carried on throughout the 
season. A number of ponds, brooks and swamps were drained and 
cleaned by commission labor and there were several breeding places 
which were cleaned by the property owners themselves under the 
supervision of the commission. 

It was not until 1918, however, that the organization of the up- 
land work was satisfactorily established. The north shore upland 
district included the territory from Great Neck east to Cold Spring 
Harbor on the north, and from Floral Park east to Mineola, thence 
along the Old Country Road to Plainview on the south, an area of 
approximately 135 square miles. The inspection and oiling was 
done by four men. The general plan was to start all the inspectors 
at Cold Spring and to work west to Great Neck, covering the entire 
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area every eight days. During the season, 5,788 inspections were 
made ; 355 violations were located and whatever breeding was found 
was immediately oiled. Of the breeding found, 57 per cent was 
Culex pipiens, 41 per cent Anopheles and 2 per cent Aedes. A total 
of 3,308 gallons of oil were used. The maintenance crew in this 
district consisted of 6 men and was employed from April 22 to 
September 1, 1918. This crew cleaned 448,834 feet of old ditches; 
installed 24,436 feet of new ditches; trimmed 11,380 feet of pond 
edges and recleaned 18,766 feet of ditches. Aside from the eradica- 
tion work done by the commission itself, there were five instances of 
voluntary extermination work carried on by, and at the expense of, 
the owners themselves, at the instigation of the commission. 

So much for the work accomplished on the north shore in 1918. 
Let us consider the south shore upland district, which comprises all 
the upland territory in the county south of a line from Floral Park 
east to Mineola and thence to Plainview. Excepting for a limited 
amount of oiling on the Rockaway Peninsula, no work had been done 
in this territory previous to 1918. The bulk of our funds had been 
used on the salt marsh in order to get that well under control, it 
being imprudent, of course, to attempt any local fresh-water mos- 
quito extermination in a territory adjacent to undrained salt marsh 
because of the migratory characteristic of the sollicitans. In 1918, 
however, the commission set aside a small sum for the organiza- 
tion of the work in this district and appointed a district inspector. 
This district inspector, with a laborer, regularly inspected and oiled 
330 catch-basins in Lawrence, Cedarhurst, Inwood and Woodmere, 
and 109 violations from Inwood to East Rockaway, using 1920 
gallons of oil. Of the breeding found, 90 per cent was Culex pipiens, 
9.5 per cent Aedes and 0.5 per cent Anopheles. 

During the season of 1919, the work on the north shore was car- 
ried on in the same manner as in 1918. The south shore upland 
work was enlarged to cover the territory as far east as Freeport. 
Throughout the county, 565 violations were located; 9,257 inspec- 
tions were made; 13,651 gallons of oil were used; 10,100 feet of 
pond edges were cleaned; 9 ponds were lowered at regular in- 
tervals throughout the season; 19 swamps were drained; 12,174 
feet of new ditches were installed ; 483,606 feet of old ditches were 
cleaned ; and 8,000 feet of old ditches were recleaned. 

All these facts and figures are of no value unless they can be 
tied to some statistics which will show their value and the most 
convincing of these statistcis are those which reveal the decrease 
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of malaria in the county. For many years, the north shore of the 
county was famous, or infamous, because of the prevalence of 
malaria. In fact, conditions became so acute that certain communi- 
ties suppressed the publication of malaria cases and doctors hesitated 
to report them. 

In 1916 we sent to physicians in four north-shore communities 
weekly requests to report to us any cases which had occurred. In 
1917 we sent to all north-shore physicians, and in 1918 and 1919 
to physicians throughout the county. Their response has been gen- 
eral and gratifying and their cooperation is highly appreciated. 

The following table gives a comparative summary of malaria con- 
ditions throughout the county, as gleaned from the reports of phy- 
sicians to the commission. 


CoMPARATIVE MALARIA SUMMARY, Nassau County, L. I. 


Annually to 
1916 1916 IQI7 1918 IQIQ 


Number of communities reporting. . 4 4 7 19 18 
Number of doctors receiving reports ae x 4I III 909 
Number of doctors reporting....... ae ch 23 35 46 
Number of reports received ........ igs ~ 133 70 289 


Number of cases reported— 
North Shore 
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OUR: 4 A 475 56 68 6 8 
South Shore 
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Throughout County 
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It is convincing proof of the success of our work when in 1919 
reports from all localities in the county reveal only 11 malaria 
cases as compared with 475 annually from only four communities 
previous to 1916. The number of new cases reported in the last two 
years, 5 in 1918 and 3 in 1919, show that the work carried on by 
the commission has effected an almost absolute control of malarial 
conditions which, a few years ago, were truly alarming. 

PRESIDENT Hupson: The next paper is in reference to Penn- 
sylvania, by W. V. Becker, of the Pennsylvania State Department 
of Health. 


Mosquito Eradication in Pennsylvania 
WILLIAM V. BECKER 


Chief, Mosquito Eradication Section, Engineering Division, Penn- 
sylvania Department of Health 

The eradication of mosquitoes was first undertaken by the Penn- 
sylvania Department of Health in the summer of 1918 as a war 
measure for the protection of the industrial workers in the Phila- 
delphia district, particularly at the League Island Navy Yard, the 
Hog Island Shipyard and the Westinghouse Electric and Manu- 
facturing Company. A cooperative campaign was organized in 
which the State of Pennsylvania, the City of Philadelphia, the 
Emergency Fleet Corporation and the local industries participated 
under the general supervision and direction of the Pennsylvania 
Department of Health. 

The territory placed under control extended from South Phila- 
delphia down the Delaware River for a distance of 10 miles. It 
embraced an area of roughly 20 square miles of which approximately 
8,000 acres was marsh-land lying from 1 to 3 feet below mean high 
water and protected, for the most part, by dikes. It contained some 
100 miles of old water-courses, drainage channels and ditches a large 
portion of which were in such condition as to be virtually useless. 
With one exception, the entire territory was drained by means of 
automatic tide-gates which, because of the tidal conditions in this 
region, did not average more than one hour’s play on each low tide. 
As a result of these conditions effective drainage did not exist, 
thousands of acres of marsh-land were either totally or partially 
submerged and the water in the creeks and ditches was stagnant, giv- 
ing rise to enormous broods of Culex and Aedes mosquitoes with a 
dangerous proportion of Anopheles. 

The engineering and biological problems involved in controlling 
the mosquito breeding in this territory were clearly indicated. It 
was necessary to restore the existing drainage facilities to full 
efficiency, to extend them where they were found to be inadequate 
and to install pumps to free the drainage of the area from depend- 
ence on tidal conditions. During the development of the engineering 
plans which it was realized could not be entirely completed before 
the close of the active season, the biological control of breeding be- 
came the vital factor in the successful outcome of the campaign. 
In addition to the usual operations this phase of the work involved 
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the mowing of hundreds of acres to remove the dense aquatic growth 
that made effective inspections and oiling impossible. 

While it was not difficult to determine in a general way the steps 
necessary to control the situation, to carry the plans into effect in the 
face of the many difficulties that existed was an entirely different 
matter. The amount of absolutely essential work, both permanent 
and temporary, including the construction of several pumping sta- 
tions, the dredging of miles of old and new channels, the cutting of 
many thousands of feet of lateral and bottom ditches, the repair of 
dikes and tide-gates, the cleaning of hundreds of thousands of feet 
of old water-courses and ditches, the oiling of millions of square 
_ yards of water surface coupled with the shortage of labor and the 

other handicaps due to war conditions, made the task of giving im- 
mediate protection to the many vital industries an almost hopeless 
one. It was only by the most indefatigable effort that the undertak- 
ing was brought to a successful conclusion. 

The problems involved in the control of this territory during the 
second year were greatly simplified by the thorough overhauling 
given the entire drainage system in 1918 and by the completion in 
that year of the major portion of the construction work. A com- 
parison of the $217,000 spent in 1918, of which over one-half was 
absorbed by permanent construction, with the $46,000 spent in 1919, 
is significant. It is probable that with the installation of a fourth 
pumping station to relieve the South Philadelphia area of the un- 
satisfactory conditions caused by present dependence upon tide- 
gates and with a normal rainfall, this district can be kept under 
control at a cost not exceeding $35,000 a year, an insignificant sum 
when compared with the value of the land reclaimed, the importance 
of the industries and the density of the population affected. 

Probably the point of greatest interest in the work during the 
past year is the effect of the heavy rains of July and August. Un- 
doubtedly this abnormal precipitation presented unusual difficulties 
in the conduct of the work in the state of New Jersey as well as in 
Pennsylvania, for mosquitoes, from all accounts, were not noted 
entirely by their absence even in the counties where the work is well 
established. But conditions in a terrain in which the drainage is 
entirely by gravity and finds its way out of the territory in question 
with more or less rapidity, can scarcely be compared with the situa- 
tion that follows upon an abnormal precipitation in territory lying 
below high tide and largely dependent upon pumps for its drainage. 
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_ While, in the first case, the work necessary to control fresh-water 
breeding is greatly increased, it consists for the most part in the 
treatment of a larger number of pools, small swamp areas and 
similar isolated breeding places that rapidly disappear on the cessa- 
tion of the rains. If, as is the case in the Philadelphia district, the 
rainfall over an area of about 25 square miles is concentrated on 
some 8,000 acres of diked marsh-land, an entirely different situation 
arises. [he area becomes totally or partially submerged and the 
control of breeding becomes an impossibility until the water levels. 
are reduced. Nor is it sufficient merely to unwater the marsh areas. 
The ground water must be lowered before effective seepage occurs 
and the isolated pools become dry. 

In the present instance, the latter part of July witnessed a precipi- 
tation of over 9 inches in 11 days of constant rain with a total, at 
the end of the month, of over 10 inches. In the records of the 
local weather bureau for the past 47 years such a monthly total has 
been equaled on only three other occasions. As was to be ex- 
pected there was little, if any, play of the tide-gates and, with 
virtually no evaporation, the entire burden was thrown upon the 
pumps. With a combined capacity of over six and one-half million 
gallons per hour and with 24-hour operation, they were unable to 
handle the volume of water in time to prevent the flooding of the 
lowlands. Pools, depressions and marsh areas that had been dry 
since the spring of 1918 were filled with water and in a few days 
with larvae of Aedes sylvestris hatched from eggs that had lain 
dormant a year or more. Even with the large capacity of the pump- 
ing stations it was a matter of several weeks before the ground 
water was reduced and the pools eliminated. 

To have prevented the appearance of any appreciable number of 
adults was obviously out of the question. Nothing could be done 
while the rains continued and the marshes were flooded. Later it 
would have required a force of several hundred men for oiling and 
mowing alone. Even had it been possible to organize the necessary 
force in time, the fact that the war emergency no longer existed 
would not justify the expenditures involved in such an undertaking. 
The plan followed was to alleviate what would otherwise have be- 
come an intolerable situation by making such an increase in the force 
as available funds permitted, by transferring men from other opera- 
tions to temporary work and by speeding up the work to the highest 
possible pitch. In this way the situation was held within reasonable 
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bounds and in two or three weeks inspection, oiling and labor 
schedules were again normal. 

It may be of interest to note the cost of construction and of opera- 
tion of the state pumping station as well as its effect upon the cost of 
carrying on the work of control. 

The station is located at the foot of the dike enclosing the marsh. 
The water is drawn from a sump at a minimum elevation of 3.5 
feet below mean low tide and is discharged against a maximum head 
of 13 feet. The equipment consists of a Worthington centrifugal 
pump with 24-inch suction and 20-inch discharge delivering ap- 
proximately 12,000 gallons per minute, driven by a 100-horse-power 
Westinghouse induction motor. In addition there is an electrically 
driven centrifugal priming pump and the necessary oil switches, 
compensator, transformers, etc. The large pump and motor rest on 
a concrete base contained in 20-foot steel sheeting. The plant is 
housed in a sheet-iron building. It was necessary to construct ap- 
proximately 3,500 feet of pole line to supply current. The entire 
cost of construction in round figures totaled $21,000, of which ap- 
proximately $5,000 is chargeable to labor. 

This station takes care of the run-off of about 1,500 acres at an 
average of 5 hours’operation per day during the summer months and 
with a normal rainfall. The water in the ditches is maintained at 
3.5 feet below mean low tide. At this elevation the general water- 
table is held about 2 feet below the surface of the marsh and makes 
available a reservoir capable of taking up a precipitation of one 
inch or more without flooding any portion of the marsh and with- 
out increasing the operation of the station by more than 20 to 30 
hours in four or five days of pumping. 

With current at $0.025 per kilowatt hour it cost approximately 
$0.93 per hour to run the motor, making a total of $1,762.50 during 
a season of 6 months. With normal rainfall this cost would probably 
not exceed $1,000. Except during periods of continuous operation 
only one attendant was necessary. Supplies did not exceed $50. 
The total cost of operation during 1919, including relief shifts, was 
$2,300. 

In spite of the adverse weather conditions during the past year 
the operation of this station effected a reduction of about $6,400 
in the cost of temporary work, making a net saving of approximately 
$4,000 in this one section of the project. The greatest gain, however, 
is not to be found in the monetary saving but in the effectiveness of 
all control operations made possible by adequate drainage. 
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In addition to the cooperative project in the Philadelphia district, 
the department undertook one other mosquito-eradication campaign. 
This was at Harrisburg, the state capital, and was part of the plan 
of the Commissioner of Health to make the capital a model city in 
matters of health and sanitation. The project was carried on in 
cooperation with the local board of health. It involved no problems 
different from those usually encountered in the urban fresh-water 
work in New Jersey and resulted in a considerable measure of relief. 

It was the plan of the department to carry the work into every 
portion of the state where conditions would warrant. With this 
end in view legislation was sought at the 1918-1919 session of the 
Legislature to place mosquito-eradication work on a permanent and 
state-wide basis. In view of the possibility of new legislation in 
the State of New Jersey looking toward a greater measure of state 
aid and control it may be of interest to summarize the provisions 
of the proposed measure. 

The Pennsylvania Department of Health was to be given the au- 
thority to carry on mosquito-eradication work throughout the state 
under rules and regulations formulated by the Commissioner of 
Health. The cost of the work was to be borne equally by the county, 
city, borough or township and by the property benefited. Where per- 
manent construction work was required such as pumping stations, 
district drainage channels, etc., one-third the cost was to be borne by 
the State Department of Health, one-third by the county or other 
local unit, and one-third by the property benefited. The Commis- 
sioner of Health was to determine what property was benefited and 
to what extent, and was not limited to the consideration of property 
immediately adjoining the breeding place. The commissioner was 
to hold hearings but his decision was final except that an appeal was 
allowed to the courts. 

The measure was passed by both House and Senate, but was 
vetoed by the Governor on the ground that it constituted too wide a 
departure from the usual method of assessing benefits. 

It is planned to introduce a bill designed to meet the Governor’s 
objections at the 1920-1921 session of the Legislature and in the 
event of its passage the work in Pennsylvania will probably be ex- 
tended throughout the state. 


PresIpDENT Hupson: A paper on the work in New York City 
will be given by Eugene Winship, sanitary engineer of the Depart- 
ment of Health. 


Methods and Results of Mosquito Work in New York City 
EUGENE WINSHIP 
Sanitary Engineer, Department of Health, New York City 


By request of Dr. Headlee, and instructed by Dr. Royal S. Cope- 
land, Health Commissioner, City of New York, to represent the 
Department at this convention, it is my privilege to present for your 
consideration the activities of the Mosquito Extermination Division 
for the year 19109. 

A number of the delegates present are aware that I have been 
actively engaged in this work since the year 1900; in other words, 
have passed through the experimental and pioneer stages, and have 
done my little bit in nursing the suckling through the intervening 
years to a full grown adult which will not be denied. Despite the 
unbelievers in the efficiency of this work, the critics, the attitude of 
the press and the public in general, there are a number present at 
this convention who persevered, resulting in a movement that is 
widespread, in fact covering the entire civilized globe, and which 1s 
of incalcuable benefit to mankind. 

The year 1919 we found to be a most unfavorable one in most 
respects in relation to the breeding of mosquitoes in Greater New 
York. The continual heavy rainfalls during the summer months 
caused innumerable breeding places and mosquitoes were in evi- 
dence in sections heretofore immune. Despite this physical condi- 
tion the results obtained from years of hard work in Greater New 
York were not materially affected, because of the fact that the sani- 
tary force was employed to handle this unusual condition with 
favorable results. 

The foregoing applies only to domestic breeding. In relation to the 
salt-marsh area it gives me considerable pleasure to state that on the 
25,000 acres in our Greater City we experienced no breeding with 
the exception of two small areas in the Borough of Brooklyn, and one 
location in the Borough of Richmond, known as Howlands Hook, 
or Port Ivory, of which the New Jersey authorities are equally well 
aware, as it seems to be a favorite scouting place for New Jersey 
Mosquito employees. We welcome these inspections, and I can 
assure you that the department is not to blame for these conditions, 
since our drainage system has been obstructed by large interests 
pending permanent improvement. The recurrence of breeding in the 
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two places mentioned in the Borough of Brooklyn was due to the 
shortage of labor, thereby making it impossible for us to reach these 
places since the installation of the drainage system, until this year. 
However, we were enabled within the past year to maintain all of 
the salt-marsh area in the five boroughs, all of which had been 
previously drained. 

In my opinion, despite unfavorable climatic conditions, we have 
had a very successful year, and anticipate even less trouble this 
year than in any previous year since the inception of the work. 

Our annual force consists of 21 employees, holding different posi- 
tions, and our activities are varied in their character. Although we 
confine ourselves as far as possible to mosquito-extermination work, 
work can always be found throughout all the four seasons of the 
year. As a matter of fact, the men are now employed in removing 
obstructions; cleaning and redigging water courses, rebuilding cul- 
verts, sluiceways, etc., in the Borough of Richmond. The above 
force is augmented by per diem laborers who are employed from 
March to December 31 of each year. This force consists of from 
25 to 30 laborers and foremen. We were unable to get as early a 
start as was desired because of the lateness with which funds were 
released. Per diem work was commenced about April 15 and con- 
tinued during the year. Through the efficiency of our staff and field 
force the area maintained was covered in a very thorough manner, 
- and no section was slighted where mosquito breeding could possibly 
occur. We made it a point not to require a certain quantity of 
work but we do require that the quality of what is done shall be the 
highest. It has been our experience that a report submitted with 
“good enough” as its basis, upon investigation has proven very 
unsatisfactory. Therefore, in order to qualify and retain a posi- 
tion with the division engaged in this work, our first requisites are, 
obedience to instructions from superiors and the quality of work 
performed. 

Our drainage system is the same as in this and other states, as far 
as the width and depth of ditches are concerned, changes, of course, 
being made as conditions require. Our average ditch is 10 inches 
wide and 24 to 30 inches deep, supplemented by canals, when neces- 
sary to take care of the major part of the water. We believe in and 
strictly adhere to the marginal ditch contiguous to the high ground 
and the connecting system. In other words, we try to avoid inde- 
pendent drains. 
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Storm sewers have been constructed whereby we have drained 
inland swamps which heretofore have been inundated, permitting 
them after reclamation to be used as farm land. ) 

After considerable pressure was brought to bear we have been 
able to get a number of fills in progress throughout the city which 
upon completion will make a permanent improvement. As these fills 
are completed the necessity for maintenance is reduced on the areas 
involved. 

As I have stated many times before, there is nothing mysterious 
or difficult to accomplish about mosquito-extermination work. All 
that is necessary is common sense, experience, knowledge of condi- 
tions, a thorough belief in its possibilities, hard work, and sufficient 
funds to obtain results. The latter part seems as hard to obtain as 
the other qualifications put together. This is very hard to explain 
when we consider the benefits derived, which is common information 
in this year of our Lord 1920, and the knowledge disseminated to 
the public at large in relation to the mosquito. Just a word in rela- 
tion to those employed in this work. To my mind a successful 
mosquito exterminator must be imbued with the spirit (although 
I will acknowledge that spirits are at the present time hard to obtain) 
and the knowledge essential to the work. He must be able to judge 
of the possibilities and firmly believe in the efficacy of the methods 
employed. 

Reclamation work must not be confounded with mosquito-ex- 
termination work. Reclamation work, it is true, will eliminate mos- 
quito breeding if thoroughly done, but as such work is in most cases 
prohibitively expensive—and a semi-reclamation job is worse than 
useless,—I am not in favor of wasting money on it. 

There is no doubt that the present system adopted by your state 
and others is the cheapest method of getting rid of mosquitoes—by 
the properly constructed ditching system. This refers to the salt- 
marsh area. It follows the line of least resistance, requires no me- 
chanical appliances other than the ditching machines now in use, and 
needs no supplementary oiling when done. 

The oiling work in New York in 1919 strictly confined to inland 
swamps, ponds and pools, required the distribution of 5,000 gallons 
of oil. There are many small inland swamps and pools that were 
either drained or filled. 

It is very difficult to compute the value of the work. It certainly 
must be enormous in comparison with its cost. 
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In Greater New York for 1919 there was a total of 171,666 feet 
of ditches dug and 6,972,073 feet of ditches cleaned, making a total 
of 7,143,739 feet of ditches dug and cleaned for the year, and a grand 
total of 13,901,100 feet of ditches installed from the inception of the 
work in this city to the end of 1919, at a total cost of $406,677.38, 
draining approximately 25,000 acres. 

In addition to the above there has been approxmiately $600,000 
worth of work done by private interests which has materially assisted 
in the work of mosquito extermination. 

The methods employed and the character of the work are so well 
known that we do not think it necessary to take up your time by a 
descriptive detail. While many methods have been employed with 
more or less success it has been agreed by the authorities that the 
present methods are most economical to obtain the required results, 
namely: filling, ditching, and oiling when necessity requires pending 
permanent improvement. 

The advantages derived from this work in our Greater City are 
enormous. The latent menace from the mosquito has been so far 
removed that it has been reduced to a minimum. The health and 
comfort of our population numbering over 6,000,000 souls has been 
increased in proportion to the amount of work done. Home sites 
are now available heretofore impossible on account of the mosquito, 
and the conditions generally have been so improved, especially dur- 
ing the time of advancing rents and profiteering landlords, as to 
permit of settlements of sections otherwise impossible, without drain- 
age and mosquito work on, the salt-marsh area. 

The original cost and maintenance of the work is small in com- 
parison with the increased revenue derived from taxes and other 
valuations of marketable value, which have been increased in pro- 
portion. 

In conclusion, in behalf of the department, we wish to thank the 
counties and states contiguous to the Greater City for their coopera- 
tion during the past year. 


Mr. Miter: I would like to ask Mr. Winship how much money 
he has per annum to spend. 

Mr. WinsHip: About $48,000. 

Mr. Mitter: Do you regard that enough? 

Mr. Winsuip: At the present time; yes, sir. 

Mr. Mitter: You could spend double to good advantage, could 
you? 
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Mr. WinsuHiP: The initial work has all been done. We simply 
have to maintain our salt-marsh areas. 

Mr. Mitter: Do you think that is enough to attend to it in 
efficient, first-class style? 

Mr. WinsuHIP: I think so, yes. 

Mr. LePrince: I would like to ask a question. I assume that 
in the large city a considerable portion of the breeding areas are 
being eliminated completely by dumping operations, and I would 
like to ask whether the City Board of Health has the power to con- 
trol the elevation of the dumping. Can the City Board of Health 
specify how much material is to be dumped for the elimination of 
breeding places or can the people dump any waste material as they 
wish? 

Mr. WinsuHipP: No, they can’t. During the summer months such 
dumping is prohibited, unless the material is top-soil or something 
similar. But there is a certain amount of garbage in any material 
that is prohibited in the summer months. 

Mr. LePrince: The point I wanted is this. Assuming the streets 
are pretty high where the dumping is carried, do they dump with a 
view of covering the breeding places as rapidly as possible or can 
the people make the dump fourteen feet high? 

Mr. WinsuHip: No, the city dumps with a view of reclaiming 
the land. 

Mr. LePrince: Taking all at the street level? 

Mr. WINSHIP: Yes, to get rid of the material. 

Mr. LEPRINcE: I just want to make a point. I found that done 
ii many cities. In Mobile, for instance, they are making dumps 
twelve or fourteen feet high, while by lowering those dumps say 
to four or five feet high they could cover up the territory very much 
nore quickly and get rid of the breeding places of the mosquitoes at 
far less cost. 

SECRETARY HEADLEE: Mr. Chairman, I think that Mr. Winship 
deserves the utmost credit for the handling of the exceedingly large 
and difficult mosquito problems as comprehended within the drain- 
age of the City of Greater New York. Mr. Winship is one of the 
“old war-horses” in this business. He began his mosquito work, 
as I understand it, in the Borough of Rumson and I suppose to that 
extent, at least, he is a New Jersey product. 

I have been particularly interested in one phase of the mosquito 
problem in Greater New York which is sometimes designated as the 
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roof-breeding problem. This year, in the latter part of the season, 
we have had exactly the atmospheric conditions which would lead 
to extensive roof breeding. I would like to ask Mr. Winship if he 
had the roof-breeding problem this year and if he did, how he 
handled it. : 

Mr. WinsuipP: That matter, Dr. Headlee, is taken care of by the 
sanitary force. In our sanitary code there is a section which makes 
it a misdemeanor to have any breeding on any private premises, in- 
cluding the tanks on the roofs. We have a section in the code which 
requires that the tanks be properly covered. Those places are in- 
spected by the sanitary inspector of each district and he is responsible 
for all the local conditions. 

Mr. Miter: Does that come out of your $48,000? 

Mr. WinsHIP: No, sir. 

Mr. Mitier.: Well, that answers the question as to how you do 
it so cheaply. You see I am on record in a paper read before the 
American Society of Civil Engineers that it costs $150,000 per 
annum to take care of New York properly, and I guess that my cost 
is not so far off. 

PRESIDENT Hupson: We will now hear from Dr. Frederick 
Hoffman, of the Prudential Insurance Company. 


Malaria Eradication and Mosquito Control 
FREDERICK L. Horrman, LL.D. 


Third Vice-President, Prudential Insurance Company of America, 
Newark, N. J. | 


I have been much interested in the suggestion by Dr. Headlee 
relative to a national convention on mosquito extermination and con- 
trol, more so in view of the by no means encouraging results of the 
efforts of the National Committee on Malaria, which has been work- 
ing along somewhat similar lines. The outlook, however, is much 
more encouraging in the case of mosquito extermination since the 
results not only concern comfort and health, but also profoundly 
concern the economic wellbeing of the community. Cause and effect 
in mosquito extermination, are so much more closely related than in 
nialaria eradication that it is usually less difficult to maintain a 
sustained interest on the part of the community. I therefore hope 
that such a convention will be called, but that it will combine efforts 
toward both mosquito extermination and malaria eradication, and 
that there may be allied to it the scientific work of the malaria com- 
mittee, possibly through the cooperation of the Southern Medical 
Association. 

The public is unquestionably more directly concerned with matters 
of comfort than of health; with matters which concern the wealth- 
producing energies of the country than with those which conserve 
the underlying physical strength and wellbeing of the people. But 
it requires no extended argument to prove that you can not advance 
the interests of the community in the direction of a diminished 
mosquito frequency without at the same time diminishing the inci- 
dence of malaria in a mild or serious form, as the case may be. An 
excellent illustration is Southwest Missouri, wherein immense drain- 
age operations have brought about a veritable revolution from an 
apparently hopeless condition of primitive life to one that will com- 
pare favorably with the attained civilization of older and longer 
settled communities. Southwest Missouri, a few years ago, had a 
malaria death rate as high as the West Coast of Africa, but the 
drainage of that section has already effected a material reduction in 
malaria frequency, with a fair promise that, in the not far distant 
future, the disease will be reduced to practically negligible propor- 
tions. 

III 
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No section better illustrates the fundamental principle laid down 
by Sir Ronald Ross, “No stagnant water, no mosquitoes; and no 
mosquitoes, no malaria.” That principle, of course, applies chiefly 
to the Anopheles mosquitoes, which, in some sections of the country, 
are fortunately comparatively rare. Here in New Jersey the pro- 
portion of Anopheles is probably less than 5 per cent, so that we 
are no longer troubled with malaria in a serious form. There are, 
however, abundant reasons for believing that we have a considerable 
amount of latent and mild malaria, which must be looked upon as 
a factor in disease causation and economic impairment as regards 
labor efficiency. Our knowledge regarding the obscure aspects of 
the malaria problem is not making the progress which the importance 
of the disease urgently demands. While, therefore, in New Jersey 
it is primarily a question of mosquito extermination for reasons of 
comfort and economic wellbeing, it is also here, as in many other 
sections, a question of health and physical efficiency. 

Mr. LePrince, in the light'of his extended experience in Panama, 
will bear me out that there also it was a fight against any and every 
type of mosquito rather than a concentrated effort upon the 
anopheles. In the long run it is much more effective and less ex- 
pensive to fight all mosquitoes than to single out a particular species 
as a matter of small or temporary economy. It is therefore to be 
hoped that a national convention may be held at which every interest 
will be thoroughly represented and in connection with which a full 
statement of all the facts known to us at the present time may be 
forthcoming. It would seem to me entirely feasible to hold a na- 
tional exhibit of mosquito extermination and malaria eradication, at 
which the facts would be visualized for the instruction of all who 
may care to know. There is much needless duplication of effort, 
much useless experimentation, much pessimism not justified by the 
facts of actual experience, which such an exhibition would clearly 
demonstrate. Only a beginning has been made in the public educa- 
tion in both the mosquito and malaria problems. The admirable 
circular on the mosquito, by the New Jersey Agricultural Experi- 
ment Station, is but one of many illustrations as to the direction in 
which better educational efforts are most urgently required. It 1s 
lamentable that modern educational courses should almost entirely 
neglect the extremely important field of medical entomology, in 
which none better lends itself to primary and grammar school in- 
struction into the essential facts of biology. There is no field of 
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more interest to the child because the facts are easily ascertained 
and the material is to be had without expense. I need only refer 
to the excellent book on “Insects and Disease,’ by Prof. R. W. 
Doane, and the larger work by Riley and Johanson, as an illustration 
of the ease with which an apparently complex scientific question can 
be made one of interest to the growing child. But of particular 
value for teaching purposes is the bulletin on “Insects and Disease,” 
by Winslow and Lutz, issued by the American Museum of Natural 
History, which is amplified by a more scientific dissertation on the 
collecting and preserving of insects, by the United States National 
Museum. If the war against preventable disease is ever to be 
brought measurably nearer to a victory worth while, it must rest 
upon a clear understanding on the part of the child in the new 
generation, that a considerable proportion of the diseases that 
threaten life are insect-borne, are transmissible, and happily largely 
within the control of human intelligence. It is therefore to be hoped 
that the opportunity will not be missed in connection with such a 
national convention or conference as is proposed, to bring home to 
the public at large the truly enormous educational aspects of the 
problem. | 

Last summer, during a visit to England, I had occasion. briefly to 
consider what has been done by the War Office and Local Govern- 
ment Board with reference to the control of malaria, which had been 
introduced by the returning soldiers infected in the war area of 
Macedonia, Mesopotamia, Egypt, and even northern France and 
Belgium. The Local Government Board has issued two admirable 
reports on malaria contracted in England in 1917 and 1918, which, 
though concerned with only a relatively small number of cases, 
emphasize the importance which the British Government attaches to 
the earliest possible measures of disease control. Not one of our 
states can be said to measure up to the British standard of vigilance 
in a matter where care and precaution is in very truth the price of 
life and death. According to the report on malaria for 1918: 


The total number of locally contracted cases notified, or discovered by spec- 
ial enquiry, since September, 1917, now amounts to 330, of which 38 were in 
the Navy, 224 in the Army, and 68 in the civil population. It is believed that 
231 of the cases were contracted in 1917, and 99 in 1918, but, if the experience 
of last year is repeated, the latter figure will be increased by the detection this 
year of some patients in whom an infection contracted last autumn has re- 
mained “latent” during the winter. Several such cases came to notice in 1918 
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and it appears that the observation was not uncommon in the early years of 
last century, when ague was generally prevalent in some parts of England. A 
good example has been noted this year at Hammersmith in the person of a 
soldier’s wife who, last autumn, stayed a few days with a malaria-infected 
family in the Isle of Grain. No symptoms were noticed until the middle of 
March this year, when she had a typical attack with many parasites in the 
peripheral blood. Professor Yorke, of Liverpool, has recently mentioned a 
similar experience of indigenous cases in which the infection remained latent 
until the spring. 


It was my privilege to consider this and related matters in conver- 
sations with Sir Ronald Ross and Lieut.-Col. S. P. James, M. D., of 
the War Office and the Ministry of Health, and subsequently with 
Dr. Balfour, at the Welcome Research Bureau, and Lieut.-Col. J. 
W. W. Stephens, at the Liverpool School of Tropical Medicine. I 
may recall the Noble Prize Lecture for 1902, on “Research and 
Malaria,” by Sir Ronald Ross, as an admirable condensation of an 
enormous subject, illustrating his extraordinary ability in presenting 
a mass of information in the form of a comparatively few brief 
decisions. I may also refer to the really extraordinary series of 
studies in the treatment of malaria, numbering thirty in all, as an 
illustration of the painstaking care which this question is receiving 
on the part of qualified authorities in Great Britain. It is true that 
no country in the world has a larger interest in malaria prevention, 
on account of the colonial empire, which includes some of the most 
malarious sections in the world. But we as yet have nothing to 
compare with the work of the Liverpool School of Tropical Medi- 
cine, nor, for that matter, with the thorough-going efforts of the 
British Ministry of Health and the experimental work of the War 
Office at Sandwich. 

By way of contrast, attention may be directed to an extremely 
interesting address on the cost of malaria, by Harold F. Gray, for- 
merly State District Health Officer of the California State Board of 
Health. This address, originally contributed to the Proceedings of 
the American Medical Association, emphasizes the lamentable cost 
of neglect and indifference on the part of the authorities, which must 
needs react seriously, if not disastrously, upon the communities con- 
cerned. For, as Mr. Gray observes, “Although the regulations of the 
State Board of Health require that malaria be reported, this regula- 
tion is not enforced.” If a state has any single duty in connection 
with disease prevention it is the prompt reporting and notification of 
diseases within the preventable class. Mr. Gray made a house-to- 
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house canvass in the Anderson-Cotton irrigation district of Shasta 
County, California, and as a result he was able to present definite 
data showing that the cost of malaria in 1918 in that district was 
$5.70 per family for medicines, $7.10 for medical service, $18.90 
for labor loss, or a total of $31.70, not including many items as to 
which information was not available. In some subsections of this 
district, which I have had occasion to investigate personally and as 
to the facts of which I speak from personal knowledge, the net loss 
per family was as high as $75.10. No state has a more profound 
interest in malaria eradication than California, but primarily, there 
as elsewhere, it is first a question of mosquito extermination. Not 
only are large sections hindered in development and growth by 
malaria frequency, but as much, if not more so, by the mosquito 
pest, which, in certain irrigation and rice-growing districts, makes 
lite almost unbearable. The problem is one of eternal and thorough- 
ly well sustained vigilance, effort and expense. Neglect is nowhere 
perhaps so surely followed by disastrous results as in apathy and 
indifference to the fact of mosquito spread. The war experience in 
a number of countrics in which, on account of the heavy burdens 
called for by the dreadful conflict, mosquito eradication efforts were 
temporarily abandoned or curtailed, sustains the foregoing conclusion 
by an appeal to the facts. In British Guiana, for illustration, the 
death-rate from malaria in 1918 increased to 54 per 1,000 of popula- 
tion, against a minmum rate of 30.8 reached in 1914. The Surgeon- 
General, in his report for 1918, takes occasion to point out that: 

Over and over again the profession has pointed out not only the large yearly 
toll of deaths malaria exacts, but the large amount of disabling sickness it is 
directly responsible for, considerably impairing the value of the laborer and 
leaving him an easy victim to other diseases. Not uncommonly still-births, 
premature births, and the births of weakly infants are due to the same active 
cause, and further adversely affect the vital statistics. There can be no im- 
provement unless anti-malarial measures, well recognized and successful in 
other countries, be carried out here with the hearty co-operation of all con- 
cerned. 

In the Punjab of India the annual malaria death-rate increased 
from 14.72 in 1915 to 19.44 in 1916, and 26.42 per 1,000 in IQI7. 
t is pointed out in the annual report of the Malaria Bureau, by Col. 
H. Hendley, Chief Malaria Medical Officer, that “the number of 
deaths from ‘fever’ has progressively increased during the past four 
years in certain districts coincidently with the introduction of canal 
irrigation,’ but, he adds, 
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The indirect effect of malaria on the mortality rate is probably more to be 
feared than the direct. It would be difficult to give any idea of its malign in- 
fluence on the causation of deaths in infancy and on those due ostensibly to 
respiratory diseases. It certainly has a serious effect on the birth-rate and on 
the expectation of life, while it is the greatest of all the causes for disability 
and inefficiency in the adult. 


It is of the utmost urgency that facts like the foregoing should 
be brought home to the population of districts or sections in which 
the spread of malaria is a foregone conclusion as the result of apathy, 
indifference and neglect. Messrs. Geiger, Purdy and Tarbet, in an 
address before the American Medical Association on “Effective 
Malaria Control in a Ricefield District,’ clearly demonstrated that 
it was possible to eradicate malaria from such districts as the result 
of measures which are now thoroughly understood and the applica- 
tion of which is not beyond the means of the community concerned. 
These authors point out the immense difficulty in obtaining complete 
malaria control, but they also emphasize the importance of the de- 
tection of the human carriers. The efforts which are being made in 
this respect in the malarious districts of Mississippi and Louisiana 
under the direction of the International Health Board of the Rocke- 
feller Foundation, are certain to prove productive of far-reaching 
practical results. The “Studies on Malaria Control,” by Dr. C. C. 
Bass, indicate the progress which is being made and the enormous 
practical difficulties which are gradually being successfully over- 
come. Of equal interest is the work of the United States Bureau of 
Entomology at Mound, La., which, though interrupted by the war, 
is being resumed, with the certainty of useful and possibly far-reach- 
ing results. Dr. Bass assumes a ten-year period as sufficient for the 
purpose of reducing the present incidence of malaria in intensely 
infected areas to about 5 per cent. Complete eradication 1s probably 
impossible, but a sufficient amount of experience has been had to 
prove that the theoretical considerations of today justify the hope 
of practical achievement in the near future. 

We are making progress in this country but we are not maintaining 
the sustained interest urgently called for by the vast importance of 
what is at stake. I have referred to the Malaria Bureau of the Pun- 
jab, which is but one of many illustrations of the more concentrated 
interest in other countries which it would be well for us to follow. 
I may also refer to the Malaria Advisory Board of the Federated 
Malay States, the report of which for 1918 contains some ex- 
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tremely interesting and suggestive observations. The observation 
is made that, “The Board aims at the extermination of Anopheles 
mosquitoes in all thickly populated centres, and wherever economical- 
ly possible in rural areas, and wishes to effect a reduction in mos- 
quitoes generally.” It is therefore considered desirable that “local 
authorities should make every effort to secure the willing coopera- 
tion of inhabitants with regard to measures against malaria in par- 
ticular and mosquito-breeding in general.’ This, in brief, is our 
own problem, and it is precisely in this direction that the efforts of 
the National Malaria Committee have been most disappointing. The 
anticipated cooperation by a multitude of interests directly affected 
by mosquito control has not been forthcoming. In localities in which 
mosquitoes, on account of topography and defective drainage, are 
excessively common, a malaria bureau is practically the only success- 
ful solution. No better illustration of useful efforts in this field and 
by these methods could be had than in the results obtained by the 
Malaria Advisory Board of the Federated Malay States, and the 
Malaria Bureau of the Punjab and of the Central Provinces of 
India. I may in this connection call attention to the following in- 
teresting observation in the report of the Malaria Advisory Board 
of the Federated Malay States for 1918: 


It would appear that severe malaria has occurred at times when but few 
anophelines or little anopheline breeding was evident, and that little malaria 
has been apparent at times when anophelines were numerous. Breeding places 
which at times harbor an abundance of anopheline larvae, at other times af- 
ford barely any. The further study of species is therefore essential. The 
endemic factors, if it be possible to consider them apart from these affecting 
mosquitoes, also require more attention. While persons of poor vitality and 
with a low standard of feeding are more susceptible to malaria than others, 
examples are by no means rare of persons of sound vitality and a good stand- 
ard of living being badly affected. 


The preceding observations suggest the importance of the malaria 
problem to all the elements of the community, rich as well as poor, 
and intelligent as well as ignorant, for malaria is not, like tubercu- 
losis, a disease primarily of poverty and ignorance, but an affliction 
which concerns every element of the population, and every age, 
although, naturally, to a varying degree. In the Federated Malay 
States, as the result of sustained efforts, the malaria death-rate has 
been reduced from II per 1,000 in 1908 to 3 per 1,000 in 1918, and 
the case rate among the native police force has been reduced from 
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57 per cent in I9II to 4.5 per cent in 1918. I can not do better than 
conclude these few brief observations by quoting from the report 
referred to, of the Malaria Advisory Board, as follows: 


Education plays a large part in a campaign against malaria, and the pic- 
torial card, printed in English, Malay, Chinese and Tamil characters, which 
has been exhibited throughout the Federated Malay States during the past five 
years, has undoubtedly brought home to many classes the essential points with 
reference to the causation, prevention and treatment of malaria. The subject 
is being discussed in elementary lectures as a part of the course of instruction 
in various schools. Education, combined with demonstration, affords the 
means of overcoming any tendency towards obstruction. The application of 
plenary powers, except in those cases where no other course is practicable, is 
undesirable in this country. 


An admirable illustration of educational methods pursued 1s ap- 
pended to the report, emphasizing in plain language, ‘““No mosquitoes, 
no malaria,” and that “Quinine is the remedy.” What is true of 
the Federated Malay States is true of this country, where malaria, in 
some sections, is still excessively common, and in many other sec- 
tions a disease factor of considerable importance, that, 


Malaria is beyond dispute the great natural obstacle to the economical and 
humane development of the Malay States and equally concerns all classes of 
the community. That it will yield to a suitable campaign admits ee no doubt 
and the progress already made is a sufficient guarantee. 


That is our problem as much as the problem of the Far East, and 
that is the direction in which we must go if we would wish to reduce 
malaria to a decidedly lesser proportion of frequency occurrence 
than prevails as the result of our apathy and indifference at the pres- 
ent time. 


FRIDAY EVENING SESSION, FEBRUARY 6, 1920 


(The meeting was called to order at 8.40 by President Hudson). 

PRESIDENT Hupson: Mr. Gaskill, the Director of the Depart- 
ment of Conservation and Development, will speak on the object and 
aims of the mosquito work. 


What We Are Working For 
ALFRED GASKILL 


Director, New Jersey State Department of Conservation and 
Development 


You have listened to reports of the mosquito-control work done 
by the extermination commissions of eleven counties and several 
. outside agencies. There has been some incidental reference to what 
our state, as an entity, has not done. You have also heard something 
about the scientific aspects of mosquito control and a little welcome 
appreciation of what is being done in Jersey. It occurs to me that 
the presentation is not complete without a background, or setting, 
which shall resolve these various elements into a coherent whole. 

It has been said that some men never see a forest for the beautiful 
and interesting trees ; without assuming that that applies here it may 
be profitable to consider these efforts in mosquito control as figures, 
or features, upon a canvas. Standing alone, or even as dominants, 
these figures lack proportion, and the picture is criticised, or con- 
demned, because it is not harmonious. It is only when each element 
is assigned its proper relative value, and an adequate background is 
provided, that the desired effect 1s produced. 

If this be too fanciful a view for such practical folk as mosquito 
fighters, bear with me a moment; I| shall dwell upon it only long 
enough to emphasize a conviction that as isolated figures, however 
well-grouped, cannot make a picture, our present effort lacks the 
coordinating, valuing quality that state effort and state-wide interest 
alone can give. That is, if mosquito control is as closely related to 
state welfare, and state development, as we believe it to be, must 
it not be brought into closer touch with other state, as distinguished 
from local, interests? In a word, must it not become a vital part of 
the state’s road program, school program, industrial program, food 
program? 
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It is good to hear of what this county and that has accomplished ; 
of the increased appropriations that are available for their work; it 
all evidences local satisfaction and local belief that the effort made 
is worth while. But what about the state at large, whose interest it 
is, if it is anybody’s? Facing the jibes of the whole country, handi- 
capped in our industries, our agriculture, our home attractions, our 
recreations, our whole normal, coherent development, the Legisla- 
ture, by providing one-seventeenth as much money as the counties 
put up, leaves it to be inferred that that sum represents the state’s 
concern in an enterprise whose complete success is conditioned upon 
effective coordination. 

Of course, I am talking about salt-marsh mosquito control alone. 
The conditions under which the fresh-water forms breed and become 
harmful, or annoying, point to the propriety of leaving their con- 
trol to local effort and amply justify the attention that several 
county commissions give to them. And though these forms un- 
doubtedly contribute to the state’s ill-repute, the bulk of that burden, 
go per cent is the estimate, rests upon the salt-marsh species, which 
under favorable conditions are known to travel and become pesti- 
ferous as much as forty miles from their breeding ground. This 
wide radius of action is the central fact in the situation and should 
be more strongly emphasized than it ever has been. It determines 
the state, not the counties, as the chief party in interest because the 
pests, arising from their breeding grounds along our tidal waters, 
spread over city, town, factory and farm without regard to political 
boundaries. Furthermore, all our mosquitoes are Jersey mosquitoes 
—not Bergen County mosquitoes, or Atlantic County mosquitoes, 
to most of those who are annoyed by them. 

What inference would any plain, ordinary business man draw 
from your presentation of a situation, having solely in mind the 
well-being and advancement of the interests committed to his care? 
It would be, would it not, that having gone so far in the control of a 
pest that has handicapped the whole state in its every endeavor, the 
next step is to push the work, make the control complete and get the 
benefits that are so clearly indicated. One is forced to speak plainly 
and say that in this matter New Jersey is living up to her reputation 
for being slow and not awake to her own interest. And if it is true, 
as has been suggested, that the employment of prisoners to carry 
through the clean-up would advertise the state’s effort far and wide, 
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there is additional evidence of slowness in our failure to grasp the 
- opportunity. 

But I do not mean to go over ground that is already familiar to 
you, nor to repeat here the figures indicative of the prospective 
gain which have been presented for several years, and which to the 
best of my knowledge never have been disputed. Let it merely be 
recalled that the effective control of the salt-marsh mosquito pest 
promises to add to the assessed value of property within the state 
at least 500 million dollars within 20 years. 

There is, however, a point bearing upon the proposition that the 
State shall carry a larger share of the work which should be con- 
sidered. It is the assertion that the cost will fall principally upon 
the people of North Jersey, while the benefit is largely to the people 
of South Jersey. This argument is scarcely valid in the face of what 
you have been listening to relative to the results of the work done by 
the extermination commissions of the North Jersey counties; and 
again I venture to assert that such differentiation between the in- 
terest of North Jersey and the interest of South Jersey presents the 
limited view. 

But granting for the moment that there may be some dispropor- 
tion in the effort of, and the benefits to, various sections, it has oc- 
curred to me to see just what the counties which are working actively 
in mosquito control actually are doing. The statement that eleven 
counties have an aggregate of $258,445 for the current year is 
significant of the magnitude of their effort. And the variation in 
the sums provided by the counties is also of interest; yet it is only 
when the appropriations are reduced to a per capita basis, and to a 
proportion of the ratables assessed in the various counties, are 
figures arrived at that are comparable. 

Taking the county appropriations for 1920, the population as 
reported by the census of 1915, and the net valuation taxable as re- 
turned for 1919 by the State Board of Taxes and Assessments, it is 
found that the per capita expenditure ranges from 3.7 cents in Morris 
County to 61.5 cents in Cape May;; the average for the eleven coun- 
ties being 11.8 cents. Using the same statistics it is found that the 
appropriation for mosquito work per thousand dollars of taxables 
ranges from 4.9 cents in Morris County to 41.6 cents in Ocean 
County, with an average for the eleven counties of 10.3 cents. __ 

Gentlemen, do not these figures dispose of every contention that 
the burden of cost is entirely out of proportion to the immediate 
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benefit? The southern counties are straining themselves to raise 
the money that they believe to be wisely expended in the mosquito 
campaign. The northern counties are doing at least their full share. 

And the disproportion is emphasized, not lessened, if a distinction 
is made between salt-marsh and fresh-water work. Each county 
properly stresses the work that to it is most important. 

This is, perhaps, a good place to stop, yet I cannot forbear a word 
more. The state government believes in the effort to rid Jersey 
of the mosquito incubus to the extent of providing competent over- 
sight and a few thousand dollars for contract work. Eleven coun- 
ties are carrying a burden, in some cases heavy, which is not en- 
tirely their own, for frequently a large part of the benefit accrues 
to neighboring counties; other counties hold off and their neighbors 
suffer. One part of the people of New Jersey are working out this 
problem in a way that unquestionably will bring relief to their 
sections—sometime. Is it beyond our power to set up an agency 
competent to coordinate the work of our independent local com- 
missions, to bridge the gaps, and above all to speed up the work, 
finish the job within five years and let the world know that our cities, 
our home towns, our resorts, our farms are free of the old-time 
pest, that for practical purposes the Jersey mosquito is extinct? 


PRESIDENT Hupson: Has any one anything to bring before us 
now? 

SECRETARY HEADLEE: I have a letter, Mr. Chairman, from 
Mayor Frank Hague, of Jersey City, expressing his regret at not 
being able to be here. 


Jersey City, N. J., January 209, 1920. 

The New Jersey Mosquito Extermination Association, Atlantic City, N. J. 
GENTLEMEN: Much as I would have liked to attend your convention, be- 
cause of the press of official business I find it impossible to do so, but I must 
convey to you my appreciation of the great work that is being done by your 
association throughout the state of New Jersey, and particularly in the vicin- 
ity of Jersey City. The results achieved through the activity of the local com- 
mission here can hardly be overestimated, not only as to the comfort and 
health of our people, but from an economic standpoint. Along the shore of 
the Hackensack River, in the western section of our city, where myriads of 
these pests bred and multiplied, making themselves a real nuisance and a 
menace to the health of everyone who lived or worked within a radius of 
miles, the mosquito has been practically eliminated. Manufacturers have been 
encouraged by the new conditions to locate on our meadow land, and are now 
able to work day and night, something unheard of previous to the operations 
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of your local representatives. The people of Jersey City are thoroughly sat- 
isfied with the work done by them and are willing to help in every way to 
have your association maintain its high standard of efficiency. The cost of 
the work, considering the great results achieved, is very low, and although it 
has increased in recent years because of the higher standards of wages, the 
exceedingly small cost per capita is practically negligible. 

As Mayor of Jersey City, I wish to commend your association for the bene- 
fits its activities have conferred upon Jersey City, with the hope that the 
good work will be continued and the scope of its operations widened until the 
mosquito is entirely exterminated from our state. 

Sincerely yours, 
FRANK HAGUE, 
Mayor. 


I have just received a telegram from C. P. Gillen, Mayor of New-. 
ark, which with your permission, I will read. 


Newark, N. J., Feb. 6, 1920. 
Regret illness prevents my attendance. Mosquito extermination work on 
meadows in Newark and vicinity is absolutely responsible for more than fifty 
per cent of Newark’s growth in population and industry. Before mosquito 
extermination work was started life in Newark at times was almost unbear- 
able; now this section which was what was considered a pest spot on account 
of mosquitoes is a comfortable and splendid place in which to live. Tax rata- 
bles in Newark and property values have been increased tremendously as a 
result of mosquito extermination work accomplished. Every encouragement 
should be given this work. Any obstacles would be a crime. Success to you. 

CHARLES 2, GILLEN, 
Mayor. 


I have had a telegram from Dr. Lipman in which he states that 
he is utterly unable to make the train connections to get down here. 
He was coming down this afternoon, expected to be here shortly 
after noon. 

I am sorry, Mr. Chairman, to say that I have as yet had no word 
from Governor Edwards. I don’t know what has interfered with the 
Governor’s coming. 

PRESIDENT Hupson: There is an opportunity now if any of the 
gentlemen present have any matter to bring up. 

Mr. MILier: It seems to me that all there is left to do, is to get 
the dough and finish the job. I would like to hear the balance of 
the evening given up to the subject of money to finish the job in five 
years. We can do it with the money. How are we going to get it? 
I was very much pleased with what Mr. Gaskill said, and it reminded 
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me very much of an earnest conversation I had with General Goethals 
two or three years ago. He was then employed by the state to lay 
out its roads. I told him of a little dream that I had. I explained 
that all this 296,000 acres of waste land in New Jersey, according 
to Dr. Lipman’s statement, is simply filled with natural plant-food, 
and that with drying out by means of dikes and tide-gates, it can 
be made into fertile agricultural land, worth at least a hundred dol- 
lars an acre. The cost of this reclamation would be only $40 or 
$50 an acre, and perhaps less. “Now,” I said, “it seems to me there 
are three facts that we have in hand. One is your building roads 
north and south, and if we are going to have farms in these sec- 
tions, there will be another reason for the roads. This same land 
that we propose to make into farm lands is today the prey of a pest 
which invades more than half of the territory of South Jersey.” 
So I went on talking on the mosquito phase of it, the farming phase, 
the road phase and the military phase. 

Of course, General Goethals knows a great deal about mosquito 
extermination, because he saw plenty of it at Panama. So I said, 
“Tt seems that if I could get you interested with us we would go to 
the Legislature and get $10,000,000, and with this sum would just 
clean up the whole business and have a law passed providing that 
while we would go and improve the man’s farm-land we would just 
place upon it a lien according to the cost of improvement, and 
whenever the man sold it he would have to pay that lien. At any 
rate, there must be a wholesale operation and we have got to get 
at it in your big way. What a fine thing it would be to clean up 
South Jersey and produce these farms. The farm today is being 
invaded by the city. The number of people that have to be fed is 
increasing and the amount of land for raising it is decreasing, and 
this seems to me to be a serious situation.” His reply was, “I am 
very much interested. I want to assure you that I shall be glad to 
back anything of that kind, for it sounds very attractive to me.” 

This same story got into the hands of Austin Colgate and he 
thought very highly of it too. 

There is this one more thought: people will not think any more 
of us than we think of ourselves. If this association holds the good 
opinion of its own ability to join in an enterprise to help this move- 
ment through at this juncture, we are more likely to have the good 
faith and the good opinion of outsiders ; and that, of course, is very 
important. 
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It is the easiest thing in the world to wax eloquent on this grand 
opportunity for reclamation. I told last night of the little story of 
Dr. Howard, of our going down into the woods not far from my 
house. That spot twenty-five years ago was known as Grove Road 
Swamp. Within the last twelve months $250,000 worth of houses 
have been built in that swamp. It is no longer a swamp, it is very far 
from being a swamp; but it was a swamp when we began, and it 
certainly was a pest hole. On Grove Road, that ran right through 
it, I could have bought all the land I wanted at $10 a front foot; 
within the last two months a man has refused $70 a front foot for it. 
They have found that it is now a beautiful woodland, and people are 
now building their houses, in spite of the high cost of everything, in 
the very place that was such a pest hole twenty-five years ago. 

Now another point. Henry Sutphen, vice-president and general 
manager of the Submarine Boat Corporation, came down to Wash- 
ington in the early days of the war, wanting to build a shipyard. 
General Goethals at that time was the head of the Fleet Corporation. 
Mr. Sutphen was aware that I knew General Goethals pretty well 
and wanted me to give him an introduction. He said to me, “I have 
an option on Port Newark and if I can get a contract from the 
General to build some ships I will put Newark on the map.” “But 
what of the mosquito question?” I said. “I will guarantee that if 
you put your shipyard there your men will not be annoyed by mos- 
quitoes.” He said, “I am mighty glad to hear that, and I want you 
to tell it to Mr. Carse.”’ When I saw the General we got to talking 
on the subject and he said, “Oh, I understand all about mosquito 
extermination. There isn’t any question at all but that if Mr. Sut- 
phen builds there and you have an organization to deal with the mos- 
quitoes, that shipyard can be made free.” Well, the shipyard is there, 
and Mr. Sutphen got his contract for building some ships. 

We in Essex and Hudson counties have the proof that if you 
clear out the mosquito, industries enter in. The same thing can be 
done in South Jersey. Here is a big problem, but who cares for a 
little one? The only thing that makes a man live is something that 
is worth doing. 

And so I would like to ask Mr. Gaskill if his department has in 
contemplation the reclamation of this land for farm purposes. 

Mr. Gasxitt: I would like to show you in print, Mr. Miller, a 
program bearing upon this problem that appeared some time ago. 
It is a matter that has been discussed a good deal. It just happens 
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that our budget this year was a little less than half a million dollars. 
But it pretty nearly scared some people that we had sand enough 
to come forward and ask for that much. 

We have considered the complete reclamation of the salt-marsh 
area and its recovery to agriculture at the proper time. Our con- 
clusion is that that time has not arrived. But that is apart from the 
question. This is one of the tremendous opportunities that reside in 
the state. The feeding of our people in good fashion and at low cost 
is one of the vital questions which are now before us. But New 
Jersey has simply been absolutely oblivious of her own interest and 
advantage in thus neglecting to develop her farming facilities and 
opportunities. Our people have gone almost mad over industrialism. 
I do not mean that industrialism is not a good thing; but we cannot 
live if we are withdrawing all our people or too large a proportion 
of our people from the production of food to those pursuits that 
involve the consumption of food. 

Now we have these opportunities. We have got some of the most 
wonderful food-producing land within this state that anybody ever 
heard of. Yet it remains of record here, there and everywhere that 
Jersey soil is nothing but sand and is no good. I can point out to you 
any number of farms that are producing 350 bushels of potatoes 
to the acre; and if that is not a pretty good crop, I want to know 
what is. We are now producing $17,000,000 worth of corn in this 
little state, and $25,000,00 worth of milk; and still we have not 
begun to supply the demand that rests right here at our doors. 

As to undeveloped Jersey, 45 per cent of our area is still in wood- 
land, and woodland that is of very little good, because it is ravaged 
by fires instead of being devoted to the production of timber that we 
need in our industries. That again is neglectful, slothful Jersey. I 
don’t want to see two million acres of forest in this state, forester 
as I am, but I want to see that two million acres cut off, and I am 
doing all I can to bring it about. We want a million acres of that 
forest cleared off and devoted to food raising. There is no guess 
about it; I know that these two million acres are of such a character 
and quality, though still in forest, that they are well worth clearing 
and devoting to these purposes. 

Incidentally I believe it will be more economical to clear that land 
and get it under the plow before we turn to the marshes, because 
the expense of making the latter arable is so much higher than the 
expense of making the woodland arable. 
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-Mr. Mitter: But you will have to eliminate mosquitoes so that 
a man can work and clear that land. 

Mr. GaskitL: That is the text of every sermon I preach. 

Mr. Nertson: I have often had an opportunity of saying that 
the sandy land can be redeemed by clearing and that it can be made 
of value. In regard to the swamp land, I remember when I was in 
Holland forty years ago seeing great areas of land which was like 
cur swamp drained below the water level and damned. That land, 
if I remember right, was in pasture and worth about $300 to $400 
an acre, forty years ago. 

Now we have a tremendous population here today, and with the 
present value of food our swamp land, if it could be properly drained 
and cared for, ought easily enough to be worth several hundred 
dollars an acre, because it is very rich. If it is properly fertilized 
the value is very much greater than I think has been assumed. 

SECRETARY HEADLEE: Mr. Chairman and gentlemen: I always 
like to see left with the association more or less of a defintie program 
of procedure. We are here to find out the best method of bringing 
the mosquito in New Jersey under control. That is our purpose. 

Now that bears more or less directly a relationship to reclamation, 
We have this two million acres of woodland; we have a half-million 
acres or more of farm-land in these eight South Jersey counties 
that is at present selling at very low prices, an average of say $54 
an acre. I am not talking in this case about land that is not ready 
for the plow; I mean land that is ready for the plow. Land in the 
Middle West is selling for $175 to $500 an acre. Land bringing 
$300 and $400 an acre in the Middle West is no better from the 
standpoint of net return than our land right here, and I think not so 
good. 

Now what is the reason for this great difference between the value 
ot farm-lands in New Jersey which are less than a hundred miles 
from the greatest consuming centers in the country, and the lands in 
the Middle West, which are a thousand miles from market. The 
reason for this difference becomes apparent when we find that cheap 
fertile land is largely coincident with the bane of infested zones. 
When we pass from the comparatively mosquitoless zones of the 
state into the mosquito zones we can tell it by the improvements 
with which the farms are furnished. The houses are without paint 
in the large proportion of cases; they are small, comparatively 
poorly furnished; the fences have fallen down, the orchards have 
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been allowed to go to rack and ruin; weeds are everywhere; and ina 
great many cases we find deserted farms, old houses rotting down 
and fields being naturally reforested. There are a few exceptions to 
this general rule. 

Where we have put in new roadways, where the automobile 
traffic is large, where everything that is raised is sold rapidly, there 
we find better improvements. I found along the shores of Barnegat 
Bay, in the midst of second or third growth scrub so high that you 
can scarcely see the buildings, a large old house with two immense 
chimneys, a house large enough to take care of a family of twelve or 
fourteen people. This house was rotting down. On inquiry about 
that house the people say, “The time was in the memory of our 
people here when in place of all that forest you see there were 
cultivated fields and farms.” “Why this change?” “After the Civil 
War industrial opportunities arose in our neighboring cities. Our 
boys went to the cities, the people grew old and they either stayed 
with the farm until they died or they moved to the villages.” Why 
has no one come to replace those people? As the land went down in 
price why didn’t the men come from the high-priced land to the 
low-priced land? I have reached the conclusion that the reason 
they have not come is found in the mosquito pest. The man who 
lives in the Middle West will not sell his high-priced land, go into 
southern Jersey and buy low-priced land and develop it, bringing his 
capital and his labor with him, largely because of the mosquito. We 
receive many letters every year at the Experiment Station inquir- 
ing about the cheap farm lands of New Jersey; and almost in- 
variably these letters carry with them an inquiry as to the mosquito 
conditions. 

We cannot reclaim hundreds of thousands of acres of woodland 
or thousands of acres of marsh-land as long as we do not have the 
labor to take care of it. If we can get rid of this mosquito pest on 
which we are working, the normal flow of capital and labor of an 
agricultural nature will take place and we will find an abundance of 
population coming into this state, and bringing with it capital and 
labor to cut off the woodland, and to take care of the salt marshes. 
The primary problem is to rid the state of the salt-marsh mosquito 
and thus open the way for free movement of agricultural capital and 
labor upon our fertile but low-priced lands. 

There have been a great many reclamation projects in the West 
where thousands and hundred of thousands of dollars have been 
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spent in the making of great dams for the holding back of water 
which can be used in irrigation. Those reclamation projects are 
not a success until you can bring in the experienced agricultural 
laborer. We can accomplish this first step for a comparatively 
small sum—at our present prices it will take about $900,000 over 
and above what the counties are furnishing to finish the drainage of 
the salt marsh. - 

Mr. MILt_er: Why not do it in one year instead of five? 

SECRETARY HEADLEE: We could do it in one year if. we were 
given time to create the organization, but money would be certain to 
be wasted where time is so limited. Time is required to create an 
efficient organization. This is why the plan of work covers a five- 
year period instead of a shorter time. 

Mr. MILLER: What assurance have we that the first year’s work 
won't have to be done all over again by the fifth year? 

SECRETARY HEADLEE: Well, this is the assurance, Mr. Miller. 
With the exception of a very small area in Cumberland County, 
which has never been attended to since the work was done, there has 
not been a rod of well dug ditch or an acre of well drained marsh 
that has been allowed to go back since 1906. We have in our mos- 
quito commissions the power and the willingness to take care of these 
improvements as they are made. The plan involves enough addi- 
tional money from the State of New Jersey to enable us to finish in 
a period of’ five years the drainage of the marsh. We do not ask 
one cent of state money for maintenance. We have never needed one 
cent of state money for maintenance after the county commissions 
were started. The local people with the present organization are in 
a position to take care of this work as soon as it is done, and they 
will do it. All we want from the state or from any other source is a 
sum of money sufficient to put with the county effort to finish the 
drainage in five years. ; 

‘Mr. Jackson: Mr. President, Mr. Miller suggests that we ratse 
a million dollars, and do the work at once. The question naturally 
arises, where is this money to come from? As it was represented to 
us last year, it must come either from a bond issue or else from 
funds that are raised from revenues of the state, and a bond issue 
means submitting the matter to public vote. Suppose that it should 
be submitted to public vote, do you imagine that it would carry 
throughout the state, for the drainage of the salt marshes alone? 
Under a bond issue there are a number of counties that would be 
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"asked to pay ne interest on the saute fund necéssary to pay it off— 
counties. that are not affected one bit, by. the proposition. I have 
doubts that such a proposition would go through. 

For instance, there, are Essex and Hudson counties. I do not 
say that Essex awould vote against it, I do not say that Hudson 
~ would vote against it; .but the facts are that we have in Essex County 
- absolutely controlled our meadows; and the same is practically true 
of Hudson County. There is all manner of doubt as to whether 
the people of these counties: would vote for the additional amount of 
taxation to meet those bonds and interest. 

Mr. Riper: I live in a town where twenty years ago you could 
have bought any farm and taken your choice at $50 an acre. Since 
the mosquito work has been going on in Atlantic County—and the 
prevailing winds go toward this country where I live—we have not 
seen a salt-marsh mosquito for three years. That land today, that 
you could have bought twenty years ago for $50 an acre, Js now 
bringing $500 an acre for agricultural purposes alone; notrbuilding 
purposes, but for agricultural purposes. And there are many hun- | 
dred thousand acres just as good land outside of Hammonton 4s 
we have in Hammonton; in fact, some that is much better. .-'I stated’ 
at a meeting of the State Horticultural Society at my house some 
five years ago that there were ten square miles of land-about Ham- 
monton that produced more clear money peracre than: any similar: 
land in the United States. Only one man questioned that statement 
—Mr. Roberts, of Moorestown. ‘What about Los Angeles, Cali- 


fornia?’ he asked. “Have“you been.there?’ No, he had not, been .~” 


there, but he had heard a great deal of it. I said, “I was there. two 
years ago. Men’ who.had put 3 their. whole fortune into orange groves 
about Los Angeles were ready to sell them and their houses at less. 
than the houses cost, to‘get money to get away. .The: frost had de-- 


stroyed their crop, and every acre’ of ground was ¢oyered. witha <: 


oranges. said, Dye you ‘kniow of any ‘other placer” He oa 
“We-are selling land up around Moorestown for $500 an acre.’ 

“For agricultural purposés.?’’. “Oh,. no, they were selling. it oe 
building, lots4> 2 What is.a different proposition. -We are selling it 


at $500 an acre and there'is not a week passes that farms do not, : ie 


change hands at that price, irrespective of buildings.” ‘For what 


purpose?” “Raising peaches, apples and small'fruits. The grow- - 


ers make a good profit. They have a market: ‘right at their door for- 
all they can grow.” And I think the ae are os ting to come and’ 
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buy that land and operate those farms because they are not pestered 
any more with mosquitoes. They don’t ASD there ever was such 
a thing. pee eee ee 

This seems to me a very good object. escent Up to the time that 
they got up to the Tuckahoe River and stopped the breeding there 
we used to get, occasionally, a flight of salt-marsh mosquitoes that 
made life unendurable. But that day has passed and we haven't 
had them for three years. I think that is.a pretty good argument 
for Dr. Headlee. S | oe eee eo 

Mr. Mitcer: If we can’t get the money from the state, perhaps 
we are.on the wrong track, so let’s get on another. What is the 
matter with holding a joint session with the farmers and grange © 
associations, the people that own all this land? If this story is true; 
it seems to me that there must be somebody who:.owns the land who~ 
would say, “Why, what is the matter with our putting our hands 
down in our pockets and doing it?” Are there any such people in. — 
South Jersey? Aren’t there some agricultural societies that might — 
be interested and cooperate with us in raiding the peasy at Trenton 
to get the money? 

Mr. Riper: I don’t know whether they are in the raiding. busi- 
mess. They are not pety successful in cai to get money except 
as highwaymen. 3 

Mr. MAaNncHEE: A SOMOS KOH was up here a _ year ago. which 
seemed to have a great deal of merit. It was one of publicity tothe’ 
voter and the taxpayer of the state to show him the problem and 
the success we have had in meeting certain phases of the problem in 
order to get him with us. I do not believe he is with us today. I do 
not think he knows anything about these big things that are talked 
of in this room. If he did he would be with us.. ee 

If we could adopt a plan that is educational with the idea that if we 
do not get the money in a year we will at least have made progress ; 
we will surely get it in two years. If we can so educate the taxpayer 
- and voter by publicity in the hands of experts and of men who under- 
stand the public mind, taking from us what we have in,the way of 
wonderful data of exceptional value for publicity, using the press of 
«this state to probably the extent of $150,000, based on the value 
that a corporation would have to pay for the space run, we could 
not fai to get results. I believe we have got to go at the thing as a 
business enterprise, as a corporation would do, with a propaganda, 
and sell the proposition to the people that have the money to spend 
in the way of taxes. | 
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Mr. Mitter: How much money do you want to appropriate for 
this ? 

Mr. MancueE: It was decided a year ago it would cost $6,000 
to start in enlisting the services of publicity men. 

Mr. MiLLer: What happened to it? 

Mr. MANcHEE: Well, we ran into a legal difficulty. At that time 
the proposition was that the money should be accumulated at the 
Experiment Station. Dr. Headlee received distinct advice from 
counsel that the Experiment Station could not enter into the proposi- 
tion, and the further advice that if the county commissions consulted 
their county attorneys they would be informed that the matter is not 
within the law under which they were established. Therefore, it was 
dropped. It should not have been dropped, it should have gone on. 
But we still only have to get $6,000. I would say $15,000 for I 
don’t think $6,000 buys more than about $3,000 worth now. Now 
there is a committee appointed to see if we cannot raise $6,000. I 
am one of that committee and I will say if we do not raise $6,000 
I never want to see the Chalfonte Hotel and the convention of mos- 
quito men again. 

(After further discussion of the subject the meeting adjourned). 
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PROCEEDINGS 
OF THE 
Kighth Annual Meeting 
OF THE 
New Jersey Mosquito Extermination Association 
HELD AT 


Atlantic City, N. J., April 28-29, 1921 


POR SDAY-EVENING SESSION: 


(The meeting was called to order at 8.45 P. M. by President 
Rider ). 

PRESIDENT RipER: The meeting will come to order. We have 
taken Atlantic City again by storm if not with a storm, as last year. 
~The Mayor sends us his regrets that he is not here to welcome us, 
but he has sent a gentleman, Mr. Joseph A. McNamee, to extend a 
welcome to us to ‘Atlantic City. 

Mr. JosEpH A. McNAMEE: Mr. President and gentlemen of the 
Mosquito Convention: It is a great honor and privilege to welcome 
you to Atlantic City on behalf of the Mayor and the citizens of the 
city and to commend you for the splendid work you are doing. It 
is because of this great work that Atlantic City has attained the 
eminence that it has today. We are proud of our resort. I have 
heard expressions of pride tonight and, with the consent of 
my good friend City Clerk Hand, of our neighboring residential sec- 
tion, Ventnor City, I am going to take the opportunity to paraphrase 
them. Mr. Hand had a British friend who had traveled all over 
the country, going from California to the Atlantic and from the Gulf 
to the. Lakes. On being asked which city in all of his travels in this 
country impressed him the most, he replied, after studying a little, 
(fstiantic City.” “Why,” he was asked., “Because,” he replied, 
“while I find Atlantic City the quietest city I have visited, I also 
find it has an awfully strong undercurrent.” (Laughter). 

I think that it is this undercurrent which has gone far to make 
our city famous and to make it successful. 
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In a comparatively few years our city has been transformed from 
a barren desert, from a bleak wilderness, to a magnificent resort city, 
containing some of the finest hotels in the world with a capacity of 
entertaining all who come. Atlantic City has never been over- 
crowded, notwithstanding there is no limitation, no restriction; all 
who come here can be entertained according to their wishes. As 
we speak in billions since the war, I do not think I exaggerate in 
saying that the ratables of Atlantic City today are worth at least a 
quarter of a billion of dollars. Divide this amount by the number of 
years, say fifty, in which this great development has come, I think 
you will admit it is a marvelous growth. And I think also that the 
New Jersey Mosquito Extermination Association has had much 
to do with Atlantic City’s growth and prosperity. Some years ago, 
with the mosquito as a pest, many people refused to come to the 
shore and many came who were driven away: So I think you have 
been a great blessing in aiding our prosperity, to say nothing of 
improving the public health. It is rather gratifying to feel that our 
own county has had much to do with the methods employed. I refer 
especially to the Reiley ditcher. Some day I hope to see the name 
of Reiley as famous in mosquito work as Morse is in telegraph 
work. (Applause). 

It occurs to me that the names I see here deserve to he emblaz- 
oned on the temples of fame—Rider, Meyers, Manchee, Headlee, 
Camp, Howell, Jackson, Darnall, Brinkerhoff, Engle, Hudson and 
the numerous names on the back of the program and it wouid not 
surprise me to see posterity determine that this Association had 
rendered such great service to the state that they should be remem- 
bered in a substantial and suitable form for the edification of all 
future generations. It is hard to measure the great good you have 
done. And after you have reached the seat of the disease in the 
Mullica River and have eradicated the germ, then, surprising as it 
will be to the world, New Jersey will be mosquitoless as well as 
drinkless. 

You know that your work does not always receive the encourage- 
ment it should. I know that like all the great men, doing great 
things, that you meet with apathy, that you meet with discourage- 
ment; that you feel the people are not sympathetic and that they 
ought to support you more. So they should. But all great men, all 
great problems, find the same difficulty, find the same apathy. And 
at heart the people are with you; for people have a habit of letting 
somebody else do it. You find the same apathy, extending to all 
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great problems. Had you been in this room the other day and heard 
the complaints of the leaders of industry of the country, you would 
have found that they all referred in a very emphatic manner to the 
lack of sympathy of the people, the apathy of the people. 

You will have to do the work and get your credit, reward and 
glory in spite of the apathy. On reading the papers the last 
few days I find that the hospitals all over the country suf- 
fer the same way. On Tuesday I was in Philadelphia and went 
through one of the greatest hospitals in the country, Jefferson. And 
one of the questions I asked particularly was, “How much sympathy 
and support do you get from the public?” The answer was, “Little 
or none.” Nevertheless, that does not’ deter them from carrying on 
their great work and doing all they can to make it a success. You 
will have to do the same thing until you triumph, and you are going 
to triumph. 

Atlantic City is with you, Atlantic County is with you, the Board 
of Freeholders are always ready to respond generously to your 
requests; and when you finally triumph and when you bring about 
this great result, a mosquitoless state, you will get your reward for 
all the work you have done. 

I wish you success in your convention; I hope you may find a few 
Mr. Reileys here in Atlantic County to help you out, and I hope that 
your stay here may be pleasant and you will go away feeling that 
Atlantic City is the place to come again for your next convention. 
(Applause). ; 

PRESIDENT Riper: I think we all appreciate the words extended 
to us by the Mayor through Mr. McNamee. I don’t know how it 
is with Dr. Darnall and the rest of us people who have been workers 
in this enterprise for so many years, but the Vice-President and the 
President feel, as the saying seems to come to me, “Some men are 
born great, some achieve greatness, as in Dr. Darnall’s case, for 
instance, others have greatness thrust upon them,” like the Vice- 
President and myself. 

We are very glad to have these words of welcome and we appre- 
ciate them very highly and thank the Mayor for them. | 

We will now proceed to the appointment of three committees :— 

Committee on Nominations—William E. Darnall, of Atlantic; 
Lewis Brown, of Bergen; William Porter, of Cape May; Ralph 
Hunt, of Essex; H. H. Brinkerhoff, of Hudson; William Warn, 
of Monmouth; Robert F. Engle, of Ocean; Walter Hudson, of 
Passaic; W. R. Randolph, of Union. 
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Committee on Resolutions—Frank Brouwer, of Ocean; Joseph 
Nixon, of Passaic; R:’ G. Savoye, of Waiew 

Committee on Audit—A. H. Cornish, of Essex; Charles J. Lar- 
key, of Hudson. 

Those are the committees, gentlemen. 

Now, gentlemen, the program as arranged for this meeting starts. 
out with an address by the President. I will ask the Vice-President 
to take the chair while the President delivers his eulogy. 


President’s Address 


Ladies and Gentlemen: Since our last meeting, all the elements. 
of full citizenship have been passed to the ladies, and if we pull 
together, our combined powers should be at least doubled. 

If I was to suggest any particular keynote for this, our eighth 
annual meeting, it would be “Keep Hammering.” 

Approaching Philadelphia by ferry from Camden, a few days 
since, we saw workmen engaged in binding together with heavy iron 
cablechain, a group of buffer piling. The end of the chain was 
dropped down to the desired position for anchorage, so low that each 
one of the workmen, one to hold the spike and one to wield the 
sledge, supported himself by one hand, leaving the other free to 
perform the operation. For safety, each had another to hold a leg. 

The colored man drove the spike home without missing a blow. 

Now that our working force is doubled, and then some, it is up 
to the ladies to say what part they will take in the operation: 

Hold the spike, wield the sledge, or (I hesitate, but I'll say) pull 
the leg? 


MY IMPRESSIONS OF ANTI-MOSQUITO WORK 


I am wondering if the doctor, in assigning me this topic knew that 
I was born fighting mosquitoes? | 

It is said that first impressions are most lasting. That men of 
accumulated years delight to tell what good boys they were, and 
recite early experiences: Also that with memory less retentive, they 
become repeaters. 

“When a child in my cradle, in the wilds of Western Michigan, I 
was kidnapped and carried away by Indians. After looking me over, 
they concluded that I was not worth keeping, and returned me to 
my mother.” 

I have always respected their judgment. 
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Really, I did not pull this off to secure your attention to my tale. 
Rather as an object lesson in anti-mosquito work. 

As an entrant on the field of human industry, the first duty I 
recall having been assigned me, was to build, with chips, smudges 
in an iron kettle, before our log cabin door, that the family might 
enjoy somewhat of comfort by day and restful sleep by night. 

Tallow dips, the only method of lighting by night, were tabooed. 

The cause for the pioneers troubles and annoyance could have 
been found in a nearby rain barrel, a neglected gutter or a Sn 
pool. 

But pioneers could scarcely be blamed: They had limited access 
to books. 

Possibly they may have seen such as were said to have been read 
by a professional friend. 

When I endeavored to interest him in mosquito work, he said: 
“You can never destroy Ipaq mibnes: They breed in all grass and 
shrubbery.” 

iit, said, the first six days of his existence, he is an aquatic 
insect, and can only live in water. 

He assured me that he was right, for he had seen it in the books. 

I did not question his veracity. If such books are really in print, 
they should be barred from the mails and shemess as other licentious 
matter. 

You will be interested to know that he has since become an ardent 
advocate of the work, and supports annually by his vote, liberal 
appropriations to the cause. | 

As for the schools at that early period, they were occupied prin- 
cipally with the three Rs. 

Economics, hygiene, sanitation, and other subjects, knowledge of 
which make life enjoyable or miserable, as the case may be, had not 
yet found their way into school books. 

And here is where the “Hammering” comes in for the makers 
of copy-books and the more modern typewriter instruction books. 


In CONCLUSION 


We are to be congratulated on the wcrld interest being taken in 
the extermination of insects generallv. 

The first step in Americanization is delousing the immigrant. 

From personal observation, I would say, return some of them for 
their first lesson. 


The mosquito propaganda should be the follow-up course. 
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And do you know, in a community of which I have intimate 
knowledge, where mosquitoes have been eliminated, the advanced 
alien shows greater appreciation and a better understanding of the 
work, than the average native. 

I have been surprised at the intelligent discussions I have over- 
heard on the subject. 

At the Italian home, the mosquito inspector is a welcome visitor. 

Quite in contrast with many natives who greet him or her, with a 
frown or worse, a Salutation like this, “you are wasting the public 
money, and increasing our taxes. We are not interested in species. 
They all bite.” 

We need a hundred percent efficiency. 

My impression is, that it is not so much money that we need for 
digging ditches and supplying oil, as educational propaganda. 

When all communities learn, as some have, the economic value, 
say nothing of the comfort enjoyed as a result of the work, they 
will all want it done, and the money will come willingly and freely. 

Bank deposits are the best barometer of municipal progress. In 
the town where I live, one of our principal suburbs to Atlantic City, 
they have increased from $200,000 to two and one-half millions, 
since mosquitoes were eliminated. 

Possibly the messages we have sent out to the public have been 
too scientific, have reached only the cultured, and passed over the 
heads of the masses. 

Our friend Gaskell has given us the slogan for New Jersey “The 
Mosquito must go.” How soon shall we be able to respond “He’s 
a goner?” 

PRESIDENT RIDER: Opportunity will now be given if any one 
wants to criticise Dr. Headlee for the scoring he gave our yood old 
friend Noah and his qualification for entomology. Hearing none 
I will take pleasure at this time in introducing a gentleman who is 
one of my first acquaintances in connection with mosquito work— 
in fact, I think I knew him somewhat before that, but he is a man 
who has always encouraged me to struggle along in the work and 
gave me great encouragement personally and I know he has been of 
great service to this organization. It gives me pleasure at this time 
to introduce Dr. Hunt, who will now address us. (Applause). 

Dr. RatpH H. Hunt: Mr. President and gentlemen: It gives 
me pleasure to meet with you once more. The last four years I 
have missed, largely because of being in the service of the govern- 
ment, and in the last year I was so busy trying to pick up the loose 
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ends which had become scattered in twenty-six months that I did not 
feel I could afford the time to come down to Atlantic City. I regret- 
ted exceedingly not being here last year, the only time when | have 
been within reach of Atlantic City that I have not come to these 
meetings. 

In meeting you gentlemen here tonight I see most of the old faces 
here, all of you looking younger, all of you looking more earnest in 
the work. I miss one or two faces whom we have lost since the first 
meeting of our association, and I am sure we all miss them. It is 
unnecessary to mention names, but when a good man leaves the 
game it is hard to fill his place, especially if he happens to be a pio- 
neer. I refer especially to Mr. Delaney, of Hudson, whom we all 
respected and whom we always felt had his heart and earnest endeav- 
ors in the work, and who accomplished a great deal. 

Dr. Headlee asked me to read a paper tonight on the title which 
appears in the program. I was very loath to take up any of your 
time but inasmuch as I happened to have served as your President 
for the two beginning years of this association, I suppose that was 
the reason why he asked me to write this paper. The title is, “Review 
of New Jersey’s Anti-Mosquito Work and a Forecast of Its Future.” 

Dr. RatpH Hunt: Perhaps it is as well to make this paper, so 
far as the past is concerned, a one of personal narrative. I can 
remember as a boy of always having a fondness for the outdoor life, 
always loving the trees, flowers and birds and this love led to knowl- 
edge as I became older. Biology soon had a charm for me and I 
usually knew where the wild flowers grew, where the birds built 
their nests, and where to find the different variety of trees. 

The control of public health and the abating of nuisances in gen- 
eral, affecting the health and comfort of peoples, is, of course, a 
part of my profession. 

These two factors, I suppose, directed my attention to the mos- 
quito problem. It, perhaps, is well here to give a reason for attack- 
‘ ing the mosquito problem in New Jersey. 

The literature from early colonial time down to recent years is 
filled with references calling attention to the baneful influence of the 
mosquito. Not only has it rendered the lives of citizens intolerable 
at certain seasons of the year, but it has hindered industrial develop- 
ment and depreciated property values computed in millions. 

Thousands of acres of good arable land lie fallow because of the 
presence of this pest. Many places, attractive otherwise for human 
habitation or industrial purposes, are rendered uninhabitable. Men 
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/ 
and beasts of burden are unable to live in comfort and perform their 
labors. 

I first \learned of the attempt to control local breeding while a 
member of the East Orange Board of Health. The work had been 
started some few years (I think in 1903) in South Orange, largely 
through the appeal of Mr. Spencer Miller. At this time, the work 
was growing slowly, and to the late Professor John B. Smith of the 
State Experiment Station, was due to the scientific standing of the 
movement. : 

Little was known of the life history of the different varieties of 
mosquitoes from which the state was suffering. I lay stress upon 
the work of Professor Smith, for it was. he who delved into the life 
habits of the mosquito and made control a possibility. I can well 
remember Professor Smith, stout, thick set, a beard which covered 
his face, legs which scarcely raised him above the meadow grass, a 
little blue soldier hat with a vizor like that of a pullman conductor. 
I can see him wading through the marsh, with a net in one hand 
and a bottle of wrigglers in the other. Always smiling, always 
optimistic. He could not see the difficult tasks which have often 
beset our path since then. His optimism carried opposition before it 
and was a large factor in the success of the movement. 

The next concerted movement in the state was the formation of 
the North Jersey Mosquito Extermination League whose member- 
ship consisted largely of members of the local Boards of Health of 
Northern New Jersey. This was an enthusiastic body of workers, 
and served to accentuate and make the movement permanent. Our 
meetings were held in the rooms of the Board of Trade in Newark, 
and often the mosquitoes were a pest during the meetings. This. 
society grew in membership and finally was instrumental in secur- 
ing the passage of the present county mosquito commission act, 
under which our Commissions of today are working. 

It will thus be seen that the work of mosquito control was spor- 
adic until 1912, when the present county commission law was 
placed upon the statute books. This law gave a non-partisan per- 
sonnel, and an appropriation based upon ratables. It made the giv- 
ing of funds mandatory upon the county boards of freeholders, 
after the budget had been approved by the Director of the State: 
Experiment Station. 

The county unit was adopted because it seemed to offer a large 
enough unit for effective work. When one is dealing with a pest, 
the range of flight of which varies from a few hundred yards to: 


PROCEEDINGS OF E1GHTH ANNUAL MEETING 13 


thirty miles, the reason for a large working unit is evident. If any 
change were to be made, we all feel that the control unit should be 
larger. For example, the Newark Bay Marsh containing 29,000 
acres of salt marsh lies within five adjoining counties, each capable 
of feeding a brood of mosquitoes into the other. 

It is easy to understand that if one of the counties fails in its 
work, the beneficial effects of conscientious work in the adjoining 
counties would be more or less nullified. Our own opinion has 
always been that more effective work could be done were the whole 
area in question placed under one responsible head. There are many 
practical reasons why this has not been done up to the present time. 
Right here comes a phase of the work which to some extent has 
overcome the above difficulty. I refer to the part in the work taken 
by the State Experiment Station. Throughout all these years, there 
has been placed by the state, a certain amount of funds to be 
expended under the direction of the State Experiment Station. This 
has given cohesion to the work and has brought about a result which 
could never be obtained through a county unit. Doctor Lipman, the 
Director of the State Experiment Station, has always taken an active 
interest in the work. He has placed the work during all these years 
in the hands of Doctor Thomas J. Headlee, the secretary of this 
society. His work has been always alive, always inspiring, a tire- 
less worker with a mind well trained for the work. 

This Station, under Doctor Headlee’s guidance has always 
maintained a field force which is at the service of the county 
commissions. To me this work of the State Experiment Station 
has seemed to be, as it were a steadying influence of our work in 
mosquito control. 

The educational work alone of the State Experiment Station has 
made possible the extension of the work. It has been a function 
among others to aid in the establishing of new county commissions. 
It has also been possible through this work to extend work in com- 
munities where there were not enough ratables to carry on the work. 

Perhaps the work of all the countits may be best exemplified by 
referring to the work of the Essex County Commission with which 
I am most familiar. 

The aim of our commission has always been extermination where 
possible, and control where for many reasons it was not possible to 
prevent breeding permanently. 

I shall not forget my first acquaintance with the salt marsh, it 
seemed a terra incognita, a new sort of country, in those days, teem- 
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ing with bird and rodent life. There were snipe, mud hens and 
occasionally a flock of duck and always in season yellow legs. Musk- 
rats were there in abundance and all gave one the appearance of a 
land unknown to man. Many portions of the marsh were inacces- 
sible and man seldom entered these fastnesses. One could scarcely 
believe that so much wilderness and isolation could exist so near a 
large city. I almost felt as if I were on an exploring expedition. It 
seemed an endless task to ever drain it. As for mosquitces, they 
were breeding everywhere. | 

I well recall the optimism of Professor Smith and his coadjutors, 
“In a few years’ time all would .be cleaned up and a mosquitoless 
county would result.” A fair dream, but alas! for all concerned, we 
have been working faithfully these many years, and yet remains 
much to do. | 

_At first it seemed that ditches with good outlets and connections 
would solve the problem. The tide would flush while on the rise 
and drainage would be taken care of on the ebb. Again new difficul- 
ties arose, many portions of the meadows were too low to drain, at 
other times a heavy rainfall for a number of days together with an 
east wind would increase the upland flow and decrease the tide fall 
in the ditches, so that they could not drain and thus even with our 
ditches, ideal conditions for breeding would be present. 

Gradually it dawned upon our minds that some change must be 
made. I remember well the day Mr. Brooks invited a few of us 
to visit a diked-in project in the Bergen County marsh, near Ruther- 
ford. To see, was to act, and we immediately began the building 
of dikes and installation of tide gates. Today as a kind of evolution 
in control work, we are using the ditches, dikes and tide gates. 
Nearly all of our salt marsh is diked and tide gated. The ditch, com- 
bined with dike and tide gates, seems to solve the salt marsh drain- 
age problem. 

Of one thing we are sure and that is that standing water on the 
marsh is always a menace, and sooner or later will breed. 

You all know of the varied implements brought into use in this 
work. The old ditch cutting machine, the hand spade, the dredges, 
and in these later days, the development of a ditch cleaning machine. 

I well remember the enthusiasm of our friend Spencer Miller 
when he viewed the seven or eight miles of dikes we had installed 
on our meadows. They were really substantial too, five feet at 
the base, three feet high and two feet at the top. He said, “Doctor, 
we will have to replace them with concrete dikes.” Of course, the 
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concrete dikes by this time would be on their way to China, yet our 
sod dikes still stand. 

Industrial developments, railroad spurs, street building, sewer and 
water pipe installation are continually interfering with our drain- 
age, necessitating always watchful care. 

As to the upland work, methods have also undergone an evolution. 
House to house inspection has been found less and less important, 
this is due to two causes; one, people have been educated to care for 
their own premises and secondly it has long been a belief of the 
writer that when local condition has been fairly well cared for, a 
severe infestation of mosquitoes always indicates a large area of 
breeding, probably located at a distance. In dealing with severe 
infestations of mosquitoes, it is our belief that preventive work must 
be done at a distance from the point of nuisance, commensurate 
with the flight of the infesting mosquito. 

During these later years, there has developed a fine spirit of co-op- 
eration between mosquito commissions and property owners. It is 
a fixed rule of our commission to insist upon property owners bear- 
ing at least a part of the expense of draining or filling their own 
property. 

As for figures, I do not think it the place to tire you with statistics. 
I would simply refer all to the carefully compiled circular No. 111, 
New Jersey Agricultural Experiment Station, entitled “The Mos- 
quito Must Go.” 

The results thus far have been most excellent, and I feel sure that 
none would wish the work to stop. None would wish to return to 
the old days, when mosquitoes had to be taken with the food we eat 
and the air we breathe. To me personally the change has been 
marvelous. 

It is characteristic of the human race to forget the unpleasant 
things of the past, the present is the big thing, and a small flight of 
mosquitoes today lasting for a week seems almost to excite as much 
comment and even more than did the continued whole-season pest in 
the old days. 

I can see nothing other than better and better results as time goes 
on. This is not a foolish optimism, but a sane feeling born of actual 
experience and observation for the past ten years. 

The longer or shorter time which will be required will febeue 
largely upon the available funds on hand. If smaller amounts of 
money are used, it will take longer, and if larger expenditures are 
made the results will be more speedy. 
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All the machinery for such work either exists or can be called into 
play. What is needed is larger means to prosecute this work. It is 
certainly against all reason and experience to expect one county with 
three or four times the area of salt marsh to do as good work as the 
county with smaller area with a larger appropriation. 

I will appeal to all counties to earnestly strive to obtain sufficient 
funds to control their salt marsh. 

Personally I have favored a state appropriation to be expended 
under the direction of the State Experiment Station, in counties 
where enough appropriation is not forthcoming to meet the needs. 
This especially when the mosquito broods are a nuisance in other 
counties outside the breeding area. 

In closing, it is fitting to say a word about the work of the asso- 
ciation. Formed in 1913, its first annual meeting was held in this 
city in 1914. It has been a very forceful factor in prosecuting the 
work in the state. Its chief value I believe has been in giving an 
opportunity for the different commissions to get together once a 
year and compare notes and methods. Its publicity campaign has 
served to keep up the interest of the public in the work. It is a going 
concern, and we are proud of it. 

PRESIDENT RipER: I am sure we all have enjoyed this paper by 
our friend Dr. Hunt. What is your pleasure concerning it? I 
understood that it was to be received with thanks and be printed in 
the minutes. 

I am requested to announce that the committee on nominations will © 
meet at the close of this session in the committee room adjoining. 

I now have the pleasure of introducing to you another gentleman 
who will tell us “The Mosquito Extermination Project, How Its 
Completion May Be Expedited,” and which we will all be glad to 
know, because we are all in the expedition of this mosquito. Mr. 
Howell. 

Mr. Reip Howett: Mr. Chairman, ladies and gentlemen: I feel 
very much tempted to comment to some extent upon the address by 
the President and by Dr. Hunt, but owing to the hour I will confine 
myself in a formal way to the paper that I have to read here, as in 
the program, “The Mosquito Extermination Project, How Its Com- 
pletion May Be Expedited.” 

This is a five-fold project: : 

(1) Combatting mosquito invasion. 
(2) Eliminating mosquitoes. 
(3) Finding their local breeding places. 
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(4) Creating an efficient mosquito fighting machine. 
(5) Gold digging for funds! 

Contemporaneously with the work of Ashford, Gorgas and Reed, 
through the inspiring enthusiasm of the late Dr. John B. Smith anda 
few inspired men of Essex County, this project was launched in New 
Jersey and received the recognition of our law makers in the passage 
of the law of 1906, whereby Dr. Smith was enabled to carry on his 
experiment: In 1912 the Legislature enacted the mandatory law 
under which operations, as at present, through county commissions, 
are conducted. Year by year since then the work of ditching, filling, 
levelling and oiling has been successfully prosecuted ;—ditch by 
ditch, acre by acre, pond by pond, meadow by meadow, thousands 
of acres of water from stagnation brought into activity and circula- 
tion;. the devising of new methods for the care or construction of 
basins at the corners of the avenues, the airing out of the waste 
places of the swamps and fetching their miasma and pestilential flies 
into the exterminating light and sparkle of running brooks or down 
to the wash of the sea tides as they ebb and flow in this eternal 
endeavor to be of service to the races of the earth, the work has gone 
on with discernible results in the comfort and health of our people 
and the increase in ratables in many localities. 

In considering this project: 

The history of extermination and control work in Porto Rico, 
Cuba and Panama—and the great benefits that these historic events 
brought to the people of the earth and the splendid lesson they 
- have taught humanity might profitably be reviewed, but time will 
not permit. 

No statistics are necessary to show what already has been accom- 
plished or how truly scientific is the method of procedure. The 
consideration of this project also unrolls before us a map of the 
State. New Jersey has an area of 7,576 square miles—length 1673 
miges; width 59 to 32 miles. The southern half ; ... .» sloping 

to the Atlanticand the Delaware . . ._ has tidal marshes 
to the extent of nearly 278,365 acres mostly still infested by mos- 
quitoes. 

Cuba—730 miles long; width, average 80 miles; area 43,319 
square miles—mosquitoes under control. Porto Rico, mosquitoes 
under control. Panama, mosquitoes under control. 

New Jersey’s cities, and suburban towns and seashore resorts and 
its agricultural areas—limited, restricted and circumscribed—as they 
seem to be are all involved in this project. A glance at the map will 
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show you the reason that the abandoned farms and hundreds of 
thousands of acres of undeveloped farm lands are reasonably due 
to mosquito infestion. | 

Notwithstanding all our industrial growth and all the state’s at- 
traction for the home seeker and the holiday maker, yet here before 
us are sections, great areas, that are stagnant, and others that are 
retrograde, and still other thousands of acres of marsh lands the 
ultimate great worth of which for future trucking and dairying can 
only be conjectured. 

By article 2 of the constitution of this association the mosquito 
project is set up in this way: “The purpose of this association shall 
be the advancement of the cause of mosquito extermination in New 
Jersey”—to the end that the state may be recovered from the dam- 
age inflicted upon it by its only enemy. 

So the project stands; invoking the co-ordinating effort of all 
enterprise—individual, family, municipal, county and State—all are 
challenged to complete the work. And what a task unfinished 
remains for the labor of tired hands and the eternal vigilance of 
generations to follow up. Now how may its completion be expe- 
dited? 

Successful as we have been in the past, difficulties still remain to 
forestall or dominate influences that otherwise should serve our pur- 
pose. What we need is money. What we must have is money.. The 
public is crying for reduction of taxes. Some of our citizens put 
it down as a fad we are engaged in. We have not succeeded in making 
the average citizen believe in our work with this result that, while 
we must have more money, we cannot even have a tag day or take up 
a collection. We have no women’s organizations in the affected 
districts, nor interested women’s auxiliary of this state association. 
Hit and miss methods of publicity still continue. We must interest 
more men of public spirit in affected districts—real estate operators, 
and public officials, and society clubs. Then this will bring us nearer 
to an active participating interest on the part of the public. 

Tax Boards should increase ratables, and railroads and the War 
Department with their great engineering facilities, should be called 
upon to loan us their assistance, also the engineering and road de- 
partments of the counties. 

A new Naval Academy might be asked of the Federal Govern- 
ment to be located in Little Egg Harbor and Barnegat Bay with a 
great Federal Training Camp over on the uplands out from Barne- 
gat to Chatsworth on the Jersey Plains. And the Commerce and 
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Navigation Board asked to hurry along its Inland waterway from 
the Highlands to Cape May. 

All this would help a little. 

Experience teaches that the struggling upward trend of progress 
is the fruitage of patient plodding. Our progress is more or less 
round and round in a circle but always in an upward spiral. Our 
problems are all perpetual. 

Our difficulties are not overcome by separate or single achieve- 
ments. Primitive men still have to lasso those wild horses, still have 
to educate them to bit and saddle, still have to remember the perils 
of horsemenship. 

With the advance progress we have made since the launching of 
the first canoe, yet shipwreck and perils of the sea cry out for pre- 
cautionary measures—so with all our inventive enterprises; the 
aeroplane, the ventilating of tunnels, the fireproofiing of buildings, 
safety appliances in transportation, railroad or motor vehicle—yet 
the new situation is set about with new difficulties, and we all carry 
accident insurance. 

Our work was scoffed at in former times, is yet, and even attempts 
to thwart it are made by those who should know better. Editorial 
note and comment and news items adverse to our program repeatedly 
appeared and while it was thought a good work was being accom- 
plished in dredging the meadows, yet so much of the county appro- 
priations went into this sink hole that the habitable portions of the 
county received practically no relief from the mosquitoes bred in the 
small pools, open ditches and marshy places of the uplands. 

But we kept at it. We pegged away with such funds as we had, 
ditching meadows and swamps, filling pools, setting up apparatus to 
oil breeding places and incidentally educating the public to help itself 
by the elimination of incubators in back yards, rain barrels and tin 
cans. 

Years ago the subject of the New Jersey Mosquito was a rich 
theme for paragraph writers, cartoonists, and self-styled humorists. 

Today the mosquito work isn’t news. They’ve always been fight- 
ing mosquitoes. The subject is casually talked about as one talks 
about the weather. But there is nothing unusual in this, it’s the way 
of the world—things common place and trite. 

Even our conventions receive but scant attention. 

All great movements are subject to abuse. John F. Stevens, | 
one time Chief Engineer of the Isthmian Canal Commission, wrote 
as follows: 
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“One of our handicaps in securing skilled laborers was the insid- 
ious and disloyal attitude displayed by some of our home news- 
papers and magazines in depicting to their readers the terrible health 
and living conditions alleged to prevail on the Isthmus, long after 
the zone had become a safer and healthier place of residence than 
the very cities in which some of these papers were published. The 
words of irresponsible letter-writers were taken in direct contradic- 
tion of the facts, and screeds were eagerly scattered broadcast, pois- 
oning the public mind, all probably for the sake of sensationalism.” 

On Sunday, July 11, 1915, the Brooklyn Daily Eagle over a half 
page illustrated story has this caption: 

“To Banish Mosquitoes? Almost too Good to be True.” 

“Henry B. Maurer, Secretary of the Kings County Anti-Mosquito 
Association, hand uplifted, does solemnly swear that the sanguineous 
galaxy of Solicitious Free Lancers will disappear from off the face 
of Flatbush. But you know promises have been made before, so 
do not send your mosquito screens to poor relatives in New Jersey 
and don’t destroy your mosquito-proof helmets till the Coroner has 
inquested.” 

In Heston’s Hand Book, published in 1885, Atlantic City is de- 
scribed this way: 

“Call it a sand patch, a desolation, a swamp, a mosquito territory, 
where you cannot build a city—or if you could, not one would go 
perett 

In 1855, land in Atlantic City sold at $17.50 per acre. Today 
-it is necessary to make reservations per night at $17.50 and up, and 
find your own breakfast! 

Josh Billings in his Farmer’s Allminax 1870-1879, makes game of 
the Musketeers. “There is millyums of them caught every year, 
but not with a hook, this makes the market for them unsteady, the 
supply always exceeding the demand.” 

2 ** 2 2 2 *k * aE yy oe - 

“I am satisfied that there war’nt nothing made in vain, but I can’t 
keep thinking how mighty close the Muskeeters came to it.” 

It is encouraging to note that to make a mosquito the butt of a 
joke is becoming a lost art. 

Our only way out of this dilemma of more or less continued ridi- 
cule and unbelief must come through a Publicity Board, and this 
to be effective must Aes a broad minded head and be adequately 
financed. 

Educational work? Yes. But fundamentally the goal to reach 
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for is a universal and popular outcry and disapproval of all hands, 
and all methods, and all legislation which permits longer the con- 
tinued presence of the mosquito in the state; to arouse the people 
to the fact that to endure mosquitoes is not to be civilized. 

A campaign which will breathe into the minds of the people that 
the mosquito is an outlaw; a campaign that will persist incessantly 
in personal interviews on the subject with notable people of the 
State, the heads of big interests, and big institutions, and from heads 
of all our educational leaders, whom the people will hear gladly and 
for whom the newspapers will find a place for what these people 
have to say. 

Our taxpayers do not know to what extent their property ratables 
are depreciated, or kept below values. They should be informed. 

More men get into the legislature each year who know less about 
these matters than those of the legislators who have a smattering 
of intelligence of what is going on. And we can say this advisedly. 

In our work-a-day world of activity, it is pardonable if men pos- 
sessed of the laudable aspiration to sit in legislative halls, have failed 
in their education to learn about the breeding ability and the all 
around pestiverousness and objectionableness of the mosquito, or 
to what extent any parcel of real estate is undervalued because of 
their presence. 

Greater publicity is needed for reasons which are threefold: 

(1) To prevent an indifferent public from objecting to the tax 
burden. | 

(2) To prevent boards of freeholders from trying to escape 
from the tax burden. 

(3) To prevent the legislature from striking the mandatory fea- 
ture from the present law giving county appropriations for mos- 
quito control work. ‘ 

We should have one class of literature for the legislators and other 
State officials and for the Freeholders and all other officials of the 
twenty-one counties, and another class of literature for the tax- 
payer. 

The story of the work of Dr. Baily K. Ashford, who cleaned 
up Porto Rico and the story of Dr. William Crawford Gorgas and 
his activity in connection with mosquito control work in, Cuba and 
Panama should be revamped, rewritten and reread to a new gener- 
ation of unbelievers in order to overcome their prejudice, which may 
be found on any street corner against our work. A serious skepti- 
cism of the scientific control of the mosquito still does exist. 
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Gorgas himself went into the work of ridding Havana ot yellow 
fever with a skepticism that he afterward admitted. As late as 
1902 he stated that he had doubted the conclusion of Dr. Walter 
Reed that yellow fever was caused only by mosquitoes. But 
his own work proved a cure for his own skepticism; and when 
Charles E. Magoon became Governor of the Canal Zone, he told 
Colonel Gorgas that he wanted him to understand that all the 
resources of the Canal Commission were behind him. With this 
inspiriting assurance, Colonel Gorgas set about his task; and from 
the day of its completion, he has stood out as the world’s most 
famous master of tropical sanitation. ; 

Yes, this is a story that should be retold to our people again and 
again. | 

What we need in New Jersey is a Governor with the hardihood 
to give to our county commissions, the resources of the state to 
hurry up this work to completion. Any careful analysis of the fig- 
ures of expenditures however must show that the work is expensive. 
But this should not detract from the fact that it will be successful, 
and that it will be worth far more to this state than it wil! cost. 
It will remove from our state an evil that exists. It will arrest the 
‘attention of our great metropolitan district to the advantage of set- 
tlement here. It will invite industry to locate along the lines of our 
transcontinental railways with factory towns everywhere; and. our 
abandoned pine lands will awaken to a new birth of activity and 
prosperity, and a new value will be set upon the ratables of the state 
to the extent of an increase estimated at $500,000,000.00, perhaps 
more. With this result in prospect, surely New Jersey should have 
sufficient local pride to clean up her own door yard. 

We must have the people think of the mosquito as an unnecessary 
nuisance and demand its extinction. Every child should be educated 
to have an interest in its own comfort and its own health, and that 
wherever it discovers a tin can with water in it, it should turn it 
upside down. 

A more friendly intimacy must be established and held effectively 
between this association and the personal members of the board of 
freeholders, as they come and go, to secure their negative co-opera- 
tion at least, in that they may not move for a revision of the manda- 
tory features of the law; and the same intimacy should exist with 
all members of the legislature, as also with the newspapers and 
magazine editors, the public conveyors of good and of evil report. 

The eyes of the state must more effectively be focused upon this 
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big enterprise. We must bring repeatedly to the people of New 
Jersey the lesson that the mosquito trouble may be controlled and 
held in check. 

The wonderful liberality with which the United States provided 
- for health purposes at the time of building the Panama Canal reveals 
to us how discouraging is our outlook, and how utterly inadequate 
are our present financial resources for hurying forward the com- 
pletion of this work in New Jersey. In the Canal region $4,000,- 
000.00 went for sanitation proper. Now, when we remember that 
the area of that part of the Canal Zone under active sanitary control 
amounts to only 1200 acres, it will be understood how inadequate 
are our budgets for prosecuting mosquito control work over marsh 
lands alone totalling hundreds of thousands of acres. 

The pretty well established inference or conclusion most of us 
carry in our minds that the entire Canal Zone was cleaned up and 
converted from an untamed jungle into a place fit for the residence 
of men “is erroneous.” As a matter of fact, except for the 1200 
acres in the settlements along the canal and the few little clearings 
made by the negroes for their tiny yam patches, all of the 278,000 
acres of the Canal Zone area lie outside of the sanitary district. 

Go on ditching of course. As some one has said “so treat the 
salt marshes that the breeding of mosquitoes on them will be pre- 
vented ;—so open up the salt marsh with ditching that all water upon 
it will rise and fall with the tide and afford easy access for the killi- 
fish, the mosquitoes’ greatest natural enemy, to reach and destroy the 
larva.” 

Expedite the work by hurrying this ditching to completion. But 
how hurry most effectively? By more legislation? Yes. 

Through the legislature the State Board of Health makes it a 
misdemeanor on the part of any citizen or property owner after a 
given time to maintain a breeding spot. 

The present law is sufficient only unto the measure of the present 
law makers’ sense of liberality. What we want is greater liberality 
in the making up of the budget for mosquito control work. 

There still remains some half of our work to be done. 

It is hopeless to expect additional funds from the State without a 
bond issue. 

Then why not a bond issue now? 

Yes, bond the state for $1,000,000. This would be done by the 
usual procedure of having a bill drawn creating a state liability 
under approval of the legislature, for the specific purpose of mos- 
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quito control work which bill shall provide also for the ways and 
means to pay the interest of such debt or liability as it falls due, 
and also pay and discharge the principal of such debt or liability 
and shall be irrepealable until such debt or liability and the 
interest therein are fully paid and discharged; which law at the next 
general election shall be submitted to the people for their approval. 
Such a law should receive the approval of the people of the state. 
To secure this approval, many agencies might be invited to assist 
notably the influence of the state, and many other, Chamber of 
Commerce. And of recent date, a new organization has been created 
in the state to which appeal might be had, namely “The Associ- 
ation of Chosen Freeholders.” Membership in this association con- 
sists of members of boards of chosen freeholders, engineers, and 
solicitors of the several counties of the state. The purpose of this 
association is: 


(1) To consider all proposed legislation affecting county gov- 
ernment. 

(2) To suggest and endeavor to have enacted such laws as will 
best meet the needs of the various counties of the state. 

(3) To increase the ability of the members to better serve their 
constituent by conferences together on the problems that 
confront them. 


‘This organization, it is prophesied, will instantly become a most 
‘powerful factor in all the legislation of the state. After two years 
-of activity, a permanent organization has been effected, and incor- 
"poration is under way. The officers of the association consist of 
-a President, Vice-President, Secretary and Treasurer, and a Board 
‘of Trustees of seven members. For the purpose of equal represen- 
‘tation on the Board of Trustees, the state has been divided into 
‘seven districts of three counties each, as follows: 

No. 1. Atlantic, Cape May and Cumberland. 


No. 2. Salem, Gloucester and Camden. 
No. 3. Burlington, Ocean and Monmouth. 
No. 4. Mercer, Hunterdon and Somerset. 
No. 5. Middlesex, Union and Essex. 

No. 6. Morris, Warren and Sussex. 

No. 7. Hudson, Bergen and Passaic. 


No other organization in the state can possess so great a poten- 
tial influence as this freeholders’ association. Its board of trus- 
tees with the other officers of the association meet monthly except 
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during the annual sessions of the legislature, when weekly sessions. 
are held prior to the weekly meeting of the association concurrent 
with the legislature. 

-To expedite the completion of the mosquito extermination pro- 
ject, let us seek out immediately the co-operation of this new organ- 
ization of public officials already familiar with our needs. Let us. 
secure their favorable interest in a million dollar bond issue for com- 
pletion of the drainage and ditching, and the completion of our pro- 
ject then will be in sight. i 

In a talk recently had with Republican Majority Leader Senator 
Wm. B. Mackay, Jr., of Bergen County on the state’s financial 
obligation toward mosquito extermination work he said: “Of 
course I am deeply interested. The problem of mosquito extermin- 
ation is undoubtedly solved, not only from the standpoint of our 
convictions, but from a scientific stand-point. What is necessary 
is a continuous concerted active warfare against the breeding places. 
We can’t have warfare without the sinews of war. We must have 
money but we cannot get it out of the air. If the result of the exter- 
mination of the breeding places will expand the taxable ratables 
of the state as well as contribute to the interest and comforts of the 
general public, then there is no sane reason why the state should 
not bear its rightful share of the initial expenses. | 

The legislature each year is invited to help and assist so many 
things that should be done and to consider so many demands upon 
the state’s resources that its own problem of finance is insurmount- 
able. : 

We are just as interested as you are and know what the result of 
the success of mosquito control must mean in benefits to the people, 
yet the people themselves have not demanded that we go into this 
work. We cannot finance everything in Trenton without the back- 
ing of the people. Our appropriations are considered most carefully 
in a business-like way and our budget must always be kept well 
within the bounds of the income of the state. If the legislature 
has not adequately met the needs of your project, rest assured it is 
because as yet there has been no effective demand made upon the 
legislature by the voice of the people.” 3 

The lesson to be drawn from all this is that greater publicity must 
be given to our project in order that its completion may be expedited 
by the willingness of the taxpayers to furnish sufficient funds imme- 
diately. 

(During the course of the reading Mr. Howell spoke as follows) : 
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I should like to stop here and talk about this, but I cannot, further 
than to just say this: I am so sorry that we did not act on that 
notion of a bond issue two years ago when we had Newton A. K. 
Bugbee here with us. He was willing to enter into a bond issue. It 
has come before this last legislature, and they were pressing for a 
sixteen million dollar bond issue for legislative purposes, and it was 
so closely allied with that that it might have gone in, and that comes 
up for referendum this fall. Now it is unfortunate, and I am still 
clamoring for a million dollar bond issue. Then why not a bond 
issue now? 

(Continues reading paper). 

I should like to tell you what they have done. I do not think that 
there was a bill they recommended being passed, and many that they 
rejected themselves the legislature also rejected. 

PRESIDENT RipER: Any one who wishes to express himself with 
regard to the very interesting paper which we have heard, we will 
be glad to hear from him. 

I am requested to announce that a moving picture of the new salt 
marsh ditching machine will. be shown at Vernon Hall at 9.45 A. 
M. tomorrow morning, standard time. Vernon Hall is located at 
the front of Hadden Hall, just off the boardwalk. 

Motion is made to adjourn. If there is no objection we will 
stand adjourned until tomorrow morning at ten o’clock. 


BS ee 
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ATEANTIC Crry,-N. J:, ApRit) 29, 1921. 


FRIDAY MORNING SESSION. 


(The meeting was called to order at 10.30 A. M. by President 
Rider). 

PRESIDENT RipER: ‘The meeting will come to order. The first on 
the program this morning is “Symposium on the 1920 work of mos- 
quito control and its results.” The time is marked here on the pro- 
gram to be limited to ten minutes. We will first hear from Hudson 
County, Mr. Lewis E. Jackson, Executive Secretary, Hudson County 
Mosquito Extermination Commission. 

The problems encountered in mosquito control work in Hudson 
County during the season of 1920, the commission’s eighth year of 
operation, on both the salt marsh and upland, did not differ mater- 
ially from those met with in previous years. 

As to methods employed, there can be but few essential changes 
in those having become more or less standard in each class of work 
through our state through numerous years of combat with the mos- 
quito which pursues its life habits along very much the same lines 
year after year, unchanged even by constitutional amendments. 

The commission has continued the cutting of new ditches in the 
salt marsh where required to provide permanent drainage systems, 
and the cleaning of systems previously installed to maintain their 
efficiency. The commission’s present policy in installing new sys- 
tems is to employ ditches of greater width with increased distance 
between them where the porosity of the soil will permit and to widen 
some of the old ditches. The width of ditches and the plan upon 
which they are installed, of course, depends upon local conditions 
in each section treated but the commission is getting away from the 
ten-inch ditch, the main reason, in addition to that of the limited 
flow of the narrow ditch, being that it readily becomes blocked, thus 
defeating the purpose for which it is planned and entailing a prohibi- 
tive maintenance cost. 

All the ditches cut last season were thirty inches in width. The 
prevailing standard depth of thirty inches has been maintained, it 
having been found that the marsh of Hudson County drains readily 
without the increased depth often contended as necessary. Under 
conditions existing at present, I know of no section of the Hudson 
County marsh requiring ditches of a greater depth than thirty inches. 
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This, of course, does not apply to main channel and storage ditches 
leading to pumps and tide gates. 

Some of the ditches installed last season drain the marsh for the 
unusual distance of 700 feet each side, a total of 1400 feet, which 
would seem to justify the plan adopted. Ditches cut in the cedar 
stump meadows in 1921 will all be thirty inches in width and the 
distance between them will average 1,000 feet. 

Ditch specifications of straight sides, parallel at top and bottom, 
continuing to be found best suited to the purpose, are being main- 
tained in Hudson County in both stump and clear meadow. As such 
specifications can be obtained in no other way than by cutting, 
proposals to use dynamite, received from time to time, have been 
rejected. 

The new work done in 1920 amounted to 34,523 feet at a cost 
of $2,504.42. The cost per foot in the cedar stump meadow was 
10.6 cents and in the clear meadow 2.84 cents, both classes of the 
work being done by contract. 95,600 feet of old ditches and culverts, 
of various widths, were cleaned by contract at a cost of $3,496.50 
or 3.06 cents per foot. 35,000 additional feet of old ditches were 
cleaned by our own men. 

The operation of two electric centrifugal pumps, one of twelve 
inch diameter, serving 800 acres, and one of six inch diameter, serv- 
ing 150 acres, installed in the low-lying Frank Creek territory several 
years ago, was continued with the same degree of efficiency that has 
marked their use from the beginning. They were run twenty-four 
hours per day at the beginning of the season to draw off the winter 
accumulation of water, after which they were operated from day to 
day as required to maintain a sufficiently low level of water in the 
ditches. 

The commission’s experience with the use of pumps justifies the 
recommendation of such equipment for the control of low-lying and 
diked areas not served by tide gates or in the case of tide gates not 
functioning for a long enough period on the ebb-tide to sufficiently 
lower the head to satisfactorily drain the distant sections of a territory 
and, in fact, on any area where the action of a drainage system is not 
rapid enough to remove all the water from the surface and pools 
in time to prevent emergence. The twelve inch pump referred to, 
running full time will discharge 7,500,000 gallons in forty-eight hours 
at the average load, which would mean safety in the case of breeding 
approaching the pupal stage over an area containing 1,000,000 cubic 
feet of water. 
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An electric pump like the one referred to gives continuous service 
with practically no attention other than occasionally clearing the 
foot valve of vegetation and filling oil cups. The time actually 
required of the operator in twenty-four hours running cosis about 
$3.50 and the power consumed by a fifteen HP motor costs approxi- 
mately $5.00. Replacements and repairs on the twelve inch pump 
for the year 1920 amounted to but $150.00. The original cost of this 
equipment in 1915 was as follows: 


SETI as ess, ce sos. es 52 sk sit w alta, Wichon aes SRaaeL os Cae tties $487 00 
Gig Ae eS. oc cia’ s oib walle Sua tes Prag ae oe ee te 342 00 
Wancrete Foundations *...%.. 5.2502 eee eee. 107 0O 
Wanerete TOUS 2. Re Sea 650 00 
eed Wine (poles cu... oe. Gee ake ibs Se eS ANE Lee «72 OO 
MisialahiOmnlGXPeNSe —.. Lis. wes cura ebagece abe eueneees 160 00 

“TOC 1 SSR gree AINE AON OSAMA ee (6 lak 208 $1,818 00 


The total cost of the six inch equipment was $1,360.00. 

The control of this formerly very troublesome Frank Creek sec- 
tion is nearing 100% completion. So few mosquitoes emerged last 
season from this much maligned area that their absence was the 
most noticeable feature—a gratifying result of the commission’s 
work in a territory the control of which has been very difficult and 
costly. 

At the close of the season the Town of Kearny extended for a 
distance of 100 feet, the 700 foot concrete flume located in the upper 
end of Frank Creek, in the building of which original flume the 
Hudson County Commission participated, and cleaned the creek 
for a distance of 700 feet from the outfall of the flume at a total 
cost of $6,000 for both pieces of work. It is understood to be the 
plan of the township to further improve this open sewer each year in 
a like manner. Two other open sewers in that section need clean- 
ing which will probably be arranged during 1921. The Council of 
the Town of Kearny and its engineer have co-operated with this 
commission in its work in that township in every way possible, cov- 
ering a period of several years. 

A large section of the Penhorn Creek marsh, lying between the 
County Road and the Pennsylvania Railroad, was flooded during 
the entire season, due to the creek being dammed at the County 
Road by the contractors laying the New Jersey City water pipe line. 
By a fortunate chance extensive breeding did not take place on 
this area. Long delays by contractors in completing such work, 
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as in this instance, proves a serious handicap in mosquito work, as 
control of breeding over such a widespread area would be absolutely 
impossible under such circumstances. This'is one case in which 
co-operation has not been received as efforts to hasten the removal 
of the dam have been unsuccessful. The dam is holding back three 
foot of water. | 

As an indication of possible trouble from dikes, the break which 
occurred in the latter part of the summer in the dike on the west 
side of the Hackensack River, north of the Harrison Turnpike, on 
the property of the Seaboard By-Products Coke Company, is an 
example. A 100 foot section of this dike gave way under the pres- 
sure of a flood tide, the weakness evidently being caused by a sort 
of quick sand formation beneath the bank and into which many 
thousands of yards of various material, including broken stone, 
was deposited by the company before a suitable repair could be 
accomplished. This resulted in a large area of marsh being flooded 
for several weeks. Part of this area was dammed off and oiled as 
soon as breeding appeared. There was an emergence from the 
remaining part, too great in extent to be oiled, but not in as large 
numbers as had been feared. 

All early breeding on the marsh in general was controlled with the 
exception of some scattered breeding in the latter part of June, which 
was small in extent. 

A word would seem fitting at this time in relation to the project 
of pushing to completion in the next two or three years the improve- 
ments necessary to bring the control of the Hackensack Valley marsh 
to the 100% -efficiency point, a matter discussed at the meetings of 
the Executives of Mosquito Control of New Jersey last winter. 
Such improvements in Hudson County embraces the final extention 
of the drainage systems, the installation of one and possibly two 

additional pumps, the dredging of a part of Penhorn Creek, the 
"projecting of two or three drains under railroad embankments, and 
the construction of one tide gate at a total cost of approximately 
$50,000.00 in addition to that of the work which will be done under 
the usual program for that period. Such improvements will be 
effected in time by the commission but if the additional funds neces- 
sary to finish the work in all the counties within the boundaries of 
the valley in the shorter time proposed, were made available, a great 
benefit to very extensive residential and industrial communities 
would accrue and this commission heartily indorses the project. As 
funds will not be available through the regular sources in the coun- 
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ties effected in the time mentioned it is felt that financial assistance 
along lines previously proposed to the See should be extended 
by the state. 

When the shortage of fuel oil at ie beginning of last season 
threatened to prove a serious handicap to control operations requir- 
ing that important commodity, the commission sought some suitable 
substitute but without success. Kerosene was of course available 
but the greater quantity of that oil required made the cost prohibi- 
tive. The subsequent decision of the Standard Oil Company to 
co-operate with the mosquito extermination forces, because of the 
value of their work as a public benefit, by agreeing to supply all the 
oil necessary for that purpose, solved a very annoying problem. 
The Jersey City station of the oil company met the demands of the 
Hudson County Commission throughout the season without inter- 
ruption with the same co-operative spirit which has always been 
extended to the commission by the local manager Mr. S. J. Massey. 

The usual methods of control on the upland were employed prac- 
tically without change. Breeding places were permanently elimin- 
ated where possible by draining or filling in, but the use of fuel oil 
was the principal means of control. 300 cellars in the lower part 
of Jersey City and Hoboken, constantly flooded with tide water from 
the Hudson River and forming permanent breeding places which 
cannot be done away with, continued to give considerable trouble 
and had to be treated regularly. The 8,000 sewer basins of the 
County also had to be oiled regularly throughout the pipiens breed- 
ing period. » 

For the purpose of eradicating permanent breeding places of all 
description which can not be filled in or drained, it is planned to 
use in 192I a portable pump with a capacity of 12,000 gallons per 
hour. This pump will be mounted upon a truck base in which form 
it can be moved from place to place as required. It is intended 
mainly for use on the upland but may also be employed for certain 
emergencies on the marsh. 

With the exception of the towns of Kearny and Arlington, where 
infestation was rather pronounced quite early, the origin of which 


_ could not be definitely traced, mosquitoes did not appear in sufficient 


numbers to become troublesome until the latter part of July. They 
continued troublesome in various sections of the county during the 
month of August, a condition which prevailed very generally 
throughout the state, due, no doubt, to the abnormal rainfall at that 
time, amounting to thirteen days in July and sixteen days in August. 
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Insects of all kinds were particularly numerous last summer, especi- 
ally the crane fly whose close resemblance to the mosquito was 
responsible for frequent alarms on~the part of residents and the 
press. 

With the excessive rainfall innumerable breeding places formed 
throughout the marsh and upland too rapidly to permit of absolute 
control at a time when our organization could not be expanded suffi- 
ciently to meet the emergency for the reason that the amount of 
money appropriated by the county for the use of the commission 
was less than that called for in the approved estimate submitted of 
the amount required. 

_ Night collections of mosquitoes in July and August showed a 
large percentage of sylvestris and subcantans, uncommon in Hud- 
son County and not definitely accounted for. | 

We are glad to be able to report the continued exile of the genus 
Anopholes from Hudson County and hope to make the banishment 
permanent. 

_ The total cost of operations in 1920 was $41,395.75 which was 
practically the same as the year before. The total amount of oil used 
was 11,570 gallons, costing $1,743.10. 

After an illness of several months, Superintendent William Del- 
aney, known to you all as a pioneer in mosquito extermination 
work, died on April 24th, last. In his death the commission lost 
an esteemed, enthusiastic and hard worker, whose activities looking 
to the control of the mosquito in New Jersey, date back to the days 
of Dr. Smith. 

The field force of the commission was re-adjusted to the present 
organization of Executive Secretary, in general charge; Chiet 
Inspector in charge of the salt marsh; Sanitary Engineer in charge 
of the upland; with a force of fourteen Inspectors and pump oper- 
ators, one auto truck driver and ten laborers, making a total of 
twenty-eight employees during the active season. Inspectors are 
grouped in three classes depending upon length of service and paid 
$4.50, $5.00 and $5.50 per day. Laborers are divided into two 
classes, according to ability, at $3.50 and $4.00 per day. The scarcity 
of labor proved a handicap in limiting our force. 

’ Commissioners C. Howard Slater of Jersey City and Thomas M. 
Donnelly of Woodcliffe, were re-appointed members of the Commis- 
sion for terms of three years each. 

The following officers of the commission were elected to succeed 
themselves : 
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The next to be heard from is Bergen County, Dr. Lewis Brown, 
member of the Bergen County Mosquito Extermination Commis- 
sion. 


Mr. Chairman, Fellow-Members and Friends: 

As we look back on the work of mosquito control accomplished 
in Bergen County during 1920 we cannot help but feel that distinct 
and certain progress was made in all phases of the work. In fact 
in point of the amount of work done, it stands out as our biggest 
year and this in spite of the late start we were forced to make and the 
inferior grade of labor we were compelled to make use of. These 
factors retarted our outlined schedule materially and caused us to 
fall behind our original drainage program to a marked extent. What 
should have been completed in June was still under course of con- 
struction in August. So that much important ditching was’ not 
finished in time to affect mosquito breeding in several large areas and 

the benefits to be derived from this drainage will be felt far more 
this summer than they were during that of last year. 

In further development of the general policy which this commis- 
sion has maintained since its origin, we again chose to emphasize the 
relative importance of drainage to the ultimate success of mosquito 
control measures and instructed our superintendent to make the 
carrying out of an extensive drainage program his paramount duty. 
In view of the many, many acres of undrained or partially drained 
mosquito breeding swampland, this appears to us as our only chance 
of obtaining lasting results and we have decided to build toward the 
future rather than to devote too much time and money to the elim- 
ination of artificial or temporary breeding spots. It is our conclusion 
~ based on an analysis of several years of experience that in Bergen 
County the big problem is the eradication of the large swamps and 
that an intensive campaign of inspection and oiling must necessarily 
be deferred until such time as our drainage work has reached the 
point where we feel that the results of such an intensive plan of 
action will justify the cost. 

Also as usual at the outset of last year, we found the amount 
of drainage that should be done far exceeded the amount of appro- 
priation available. The freeholders, because of post-war conditions, 
especially asked us not to submit a larger budget and as we have 
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always found them most willing to co-operate with us in forwarding 
mosquito work in Bergen County, we readily yielded to their judg- 
ment in this matter. The question then was either to postpone part 
of the work we had hoped to do or finance it in some other way. 
The first course was most undesirable because it is our earnest hope 
to do more work of this nature each year rather than less. The 
second course therefore appealed to us greatly, but presented prac- 
tical difficulties. The sum we needed above our regular appropri- 
ation was approximately $10,000 and would have to be raised among 
the towns and property owners directly benefited. It seemed improb- 
able that it could be done. But we went after it hard and before 
the work opened in the spring, we had signed contracts for over 
$16,000 of which about $7,500 was to be paid by the mosquito com- 
mission and the balance by the borough or property owner and 
before the season closed, our receipts from this source totalled $10,- 
889.03. . ' 

Perhaps it might be of interest to note briefly our course of pro-. 
cedure in obtaining this outside support. First, we pick out the 
place which should be drained and prepare a complete survey and 
map showing location and extent of swamp, general system to be 
used in draining, and the estimated cost of such drainage. Then we 
correlate our data relative to breeding, oiling, and other proof that 
the place is a nuisance and a menace to health. Our next step is to 
appear before the local board of health and ask them for co-opera- 
tion. If they approve, as they cannot well refuse to do, we then 
take the matter directly before the mayor and council and ask that 
an item sufficient to cover the estimated cost be included in the 
town’s appropriation for that year. In doing work on private prop- 
erty, the contract is, of course, directly with the property owner or 
his agent. In municipal contracts, the work to be done covers the 
lands of so many property owners that it is impractical to attempt 
to deal with them directly. The benefit of the ditching is felt by 
the people of the whole town and it seems equitable that the expense 
should be met in this way. In some cases, however, the board of 
health assesses the cost of the work done directly against the prop- 
erty and collects the cost from the owner of the land. In contracts 
with boroughs, we ask them to contribute 50%. In dealing with the 
property owner, we ask that he pay % of the cost. 

The total cost of the mosquito work done in Bergen County dur- 
ing the 1920 fiscal year was $34,364.21. The per capita cost was 
approximately 151% cents and the cost per square mile $141.73. Of 
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the total amount spent, 73% was expended on new drainage projects 

and this work was divided almost equally between the salt marsh and 
the upland. On the salt marsh, 171,961 feet of new ditching was 
dug and although this figure is given on the standard basis of a 
10”x30” ditch, most of ditching actually placed was 20” in width or 
wider. 157,637 feet of this was dug on the Overpeck meadow and 
marks the first ditching to be done by this commission on these 
meadows. In addition to this new ditching, 103,920 feet of old 
drainage ditches were cleaned out and all tide-gates and dikes 
repaired. On the upland, 119,797 feet of new ditching were cleaned. 
The total footage of work done on the salt marsh and upland includ- 
ing new work and maintenance was 431,966 feet and besides this one 
large tide-gate was built and 17 small ones constructed. The work 
covered more than 30 boroughs and townships in all parts of the 
county and 20 separate drainage contracts were satisfactorily execu- 
ted during the year. 

Besides this work of drainage, we carried on an extensive pub- 
licity campaign by means of pamphlets, printed reports and news- 
paper articles, and our superintendent gave lectures in the high 
schools of the county on the subject of mosquito control. These 
lectures were well received and in this way we reached many homes 
throughout the county. We find that people are constantly becom- 
ing better informed on mosquito extermination and are more will- 
ing to endorse it and aid it. 

We have been most successful in obtaining assistance from the 
local authorities and we hope to be able to continue to work in close 
co-operation with the County Engineer, County Road Supervisor, 
boards of health and the officials of our boroughs and cities for we 
find that this spirit of co-operation is invaluable to us in carrying 
forward our work. 


PRESIDENT RipER: The next on the program is Passaic, by David 
Young, Superintendent Passaic County Mosquito Extermination 
Commission. 

Mr. Davin Younc: Mr. Chairman and friends: Passaic County 
occupies rather a unique position on account of the fact that it is 
the only inland county that is doing work in a limited territory. 
Fortunately we do not have any salt marsh, but unfortunately we get 
some of its effect. 

PRESIDENT Riper: I hope our members in the back of the room 
will move up front and then our speakers can follow the suggestion 
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by Dr. Headlee. Our speaker can stand in front of the map and 
point out the locality. 

SECRETARY HEADLEE: The salt marsh to which Mr. Young there 
refers occurs in the Hackensack Valley at this point, and here is the 
City of Passaic, and here is the City of Paterson. (Indicating on 
map). These two cities form the heart of the territory in which Mr. 
Young worked. It is a very large marsh at that point in the Hack- 
ensack Valley, involving something like 18,000 acres. Now Mr. 
Young claims that they have no salt marsh, but they have an 
acquaintance with the product of the salt marsh, which I take it to 
mean a certain proof that he is not responsible for the said product. 

Mr. Younc: The people realize that there is salt marsh some- 
where and I get the benefit of the doubt. 


A synopsis of the scope of the work of the PASSAIC COUNTY 
MOSQUITO EXTERMINATION COMMISSION and what the 
results were in mosquito control in its limited territory within Pas- 
saic County in the year, or season of 1920 must necessarily be a short 
story at this time. \ 

As an inland county that has been engaged in mosquito control 
work since the enactment of the Mosquito Extermination Commis- 
sion Law of 1912, our problems in mosquito work have been mostly . 
of a local character and confined to the cities and boroughs within 
our limited territory. 

We could give you statistics of the number of rainbarrels, open 
cisterns, cesspools, tubs, pails, cans and all the other kinds of trash 
which lay behind the homes of many people who consistently furnish 
their own mosquito annoyance, but to what avail. They are an old 
story that has lost its worth to be repeated. 

The area in which mosquito work has been done for the last six 
years is unique, in that it comprises only eighteen percent of the 
total area of Passaic County, and contains ninety four per cent. of 
the entire population, reaching its highest density in the City of 
Paterson, where the population is 17,000 to the square mile. 

In the congested parts of large cities, the characteristic habits of 
the people are usually not in keeping with the highest ideals of san- 
itary conditions; containers of many different kinds that furnish 
pipiens annoyance are generally found on their premises. Breeding 
is usually found in small pools or containers that can readily be elim- 
inated when an inspection is made. A rainbarrel, an open cistern or 
other container seems a small thing in mosquito control, but the 
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great number found within some districts is such a menace to the 
comfort of the residents that it cannot be neglected, if we desire to 
keep mosquito annoyance below the point of complaint. Inspection 
and advice may remove them temporarily, but usually the original 
conditions may be found within a few weeks, when a second visit 
is made. This makes backyard inspections in these sections neces- 
sary. I believe this method of control work was responsible for the 
great reduction in pipiens annoyance that we enjoyed during 1920. 

Another important part of mosquito control in large cities is found 
in and about manufacturing plants of which we have about a thous- 
and, such as silk dyeing and finishing works, in whose grounds or 
yards are usually found unused or discarded dye vats, barrels and 
other containers holding water. To prevent pipiens breeding in or 
about these plants, inspection is absolutely necessary. 

To get results our efforts must be directed against breeding places 
of any kind, wherever found, if we hope to make mosquito control 
work successful. This can be done only by intelligent inspection in 
those parts of large cities where unsanitary conditions usually pre- 
vail. There seems to be some difference of opinion in various 
counties as to the value of backyard inspection in mosquito control 
work. Some counties have partly abandoned yard inspection, and 
give as the reason that publicity of anti-mosquito work has been so 
convincing that people have destroyed their pet rainbarrels and cov- 
ered the open cisterns. Backyard inspections thus became just so 
much lost motion and the cost of such inspection could be devoted 
to more important features of the work. This plan may be advis- 
able where the population is much scattered and the dominant fea- 
ture of mosquito control is the elimination of salt marsh species. 
However, we could not make this plan fit Passaic County, especially 
in cities like Paterson and Passaic, where the density of population, 
as above stated reaches 17,000 to the square mile, and there are a 
thousand manufacturing plants of various kinds, whose owners fail 
to recognize the economic value of mosquito control work. 


Passaic River 

The problem of controlling mosquito breeding on that part of the 
Passaic River above tide-water and north of the Dundee Dam, I have 
discussed many times in past years. It presents an area of three 
hundred and fifty acres of which every inch is a potential breeding 
spot. The rich organic matter from the sewage sludge and the slug- 
gish flow furnish what might be called an immense open cesspool. 
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During 1920, our boat patrol of the river produced very good 
results. Breeding was much less intensive than it had been in past 
years. What the future results of the operation of the Passaic Val- 
ley Trunk Sewer may have on the physical condition of this part of 
the Passaic River is problematical at the present time. From a mosquito 
control standpoint, I do not believe it will bring about any improve- 
ment on present conditions. At the present time, the low summer 
flow leaves a large number of sludge islands in sight and along its 
bank a series of sewage polluted pools. The continuous demand for 
potable water from the Passaic watershed will cause a further reduc- 
tion in the volume of water in the river, thereby intensifying the 
present physical condition to some extent. In addition to this the 
operation of the Passaic Valley Trunk Sewer will cause the diver- 
sion of the sewage of the City of Paterson, which is approximately 
17 million gallons daily. Many people are of the opinion that the 
Passaic River will then be brought back to its original purity. I 
am very doubtful of this. The continuous reduction in the volume 
of water will intensify the present physical conditions in a more 
aggravated form than they are now. 


Corner Catch Basins 

It has generally been accepted as a fact that the street catch bas- 
ins were an economic necessity of civilization that could not be elim- 
inated as a mosquito breeder, but changes in the method of sewage 
disposal, as a result of the construction of the Passaic Valley Trunk 
Sewer, seem to offer some expectation that eventually the street 
corner catch basins of present construction will not be necessary— 
that is, the catch basin so constructed that it retain about two feet 
of water. This change is being brought about by the adoption of the 
double or separate system of sewers which includes the storm water 
sewer. My attention was called to this phase of mosquito breeding 
places by the construction of a storm water sewer in a street that had 
twelve catch basins, all of which were prolific pipiens breeders during 
the summer months. Small receiving basins were substituted, which 
retained no water and drained directly into the storm water sewer. 
This change of sewage methods, if continued, will bring about the 
elimination of hundreds of breeding spots that were the source of 
much pipiens annoyance in large cities. 


Co-operation 
There seems to be an awakening interest in mosquito control work 
in the smaller municipalities within our territory. We have in past 
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years repeatedly called the attention of the small municipalities to 
the many mosquito breeding conditions that existed within their 
boundaries, for which they were entirely responsible. Some of them 
are now beginning to realize that heaven helps those who help them- 
selves, even in mosquito work, and also that the mosquito commis- 
sion was not called into existence for the purpose of eliminating 
unsanitary conditions which the various boards of the municipalities 
have neglected to change, or control. 

If it were possible to induce the street departments and the 
boards of health of the municipalities in which mosquito control 
work is being done, to co-ordinate with the mosquito commission 
in eliminating the pools and swamps within their city and borough 
lines, a great advance in mosquito control work would take place. 
Usually the street department does or can control the disposal of 
city waste, which if supervised and intelligently directed at sugges- 
tions of the mosquito commission, would, within a short time per- 
manently eliminate ninety per cent. of the conditions that furnish 
mosquito annoyance in the cities and boroughs. 

Complete success in mosquito control work is mainly dependent 
upon effective co-ordination of city and borough departments. In 
a word, it becomes a vital part of the cities’ and boroughs’ sanitary 
progress. It is an economic question in the interest of health and 
comfort to their people. But there are none so blind as those who 
will not see. 

We can sum up the results of our work for the year 1920 by stat- 
ing that it furnished exceptional freedom from mosquito annoyance 
to the people residing within the territory covered by the commis- 
sion’s work. 


PRESIDENT RIDER: The next on the program is Essex County, 
Wilfrid A. Manchee, Vice-President Essex County Extermination 
Commission. 

Dr. Ratpp Hunt: I am sorry to say that Mr. Manchee was 
unable to get down and he asked me to present the work of the year 
for Essex County. Now a little brief sketch of the work necessary 
in Essex County, the territory and the kinds of pests we have may 
not be out of place. 

Essex County, of course, like other counties, is bothered by three 
varieties of mosquitoes: first and most important the cantator, the 
salt marsh mosquito; next the pipiens, and the third variety, which 
is the great nuisance, is the sylvestris. Essex County is situated 
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in this way: to the east, leaving Newark, by marsh. The marsh 
really touches five counties: Bergen, Hudson, Essex, Union and 
Middlesex; and from the peculiar location of our county, in the 
center of this district and from the habits of the mosquito, which 
are to wend their way westward as soon as they have bred on the 
meadows, Essex County suffers from an infestation of tlhe whole 
Newark Bay marsh, whether it be in our own county or in the 
adjoining counties; and that to me has always been the big pest in 
Essex County, the cantator mosquito. That is our greatest prob- 
lem. 

The pipiens mosquito, of course, breeds inland, in fresh water, 
but we have our fair share of that. Fortunately we have control of 
this pest, so no longer is the pipiens mosquito a very great pest in 
our county. } 

On the west boundary the county faces the Passaic River. Now 
the Passaic River, as you all know, is surrounded by tremendous 
areas of fresh water marsh, and the contour of the county is such 
and the drainage of the watershed is such that at certain seasons 
of the year, in floodtime, the Passaic River is not allowed to empty 
itself properly and those marshes become flooded tremendously. It 
was through the efforts of our own commission and Dr. Headlee 
that we demonstrated the range of flight of the sylvestris mosquito. 
I think the worst year we ever had was in 1917. I traced the flight 
of sylvestris mosquitoes in direct lines by taking mosquitoes on the 
wing to a distance of thirteen miles. 

One of the important works we have done up in Essex County this 
year was to try to eliminate its opportunity of breeding. We had a 
scheme whereby we wished to increase the drainage of the Passaic 
River by deepening the channel and so allowing these waters 
to drain off in such a short space of time as would not permit the 
breeding of mosquitoes. The proposition was gone into quite thor- 
oughly and certain members of our commission were most enthus- 
lastic in this matter. The thing took form and it was a matter of 
one, two or three hundred thousand dollars required for the propo- 
sition, and we went so far in the matter as to put the thing on 
the budget for approval by the State Experiment Station, an item Of 
$50,000 for the current year to expend in this work. We found, 
however, the Passaic River was the dividing line between Essex 
and Morris Counties in this upper part and between Essex and Pas- 
saic Counties in this lower part, so that one county could not 
spend money advantageously without the expenditure of money by 
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the other counties; and if Essex County had done the work alone 
it would have required the expending of Essex County’s money 
in Morris in the upper part and Passaic in the lower part, which was 
illegal, and held so by the board of freeholders. However, they 
were so good under the mandatory features in observing the law | 
that they allowed it to go through and we were offered $50,000 to 
spend on the Passaic River, but counsel stated the illegality of the 
proceeding and it did not seem wise for us to use the money. They 
passed it privately and we refused the appropriation and turned the 
money back to the board of freeholders. 

Now that work resulted in education and an educational campaign. 
It brought the matter to the attention of the three counties and it 
may be the starting point of some future undertaking to relieve this 
mosquito menace to the three counties. Of course it is a large prop- 
osition and it probably will take some time to bring it out. However, 
since 1917 the sylvestris menace has not been as great as it was at 
that time. 

The pipiens problem is pretty well handled and the salt marsh 
_ problem of course is interfered with very much by construction work 
and improvements on the Newark salt marsh and other salt marshes. 
Weare continually being interfered with by those improvements and 
it requires a watchful eye to prevent those improvements from inter- 
fering with our drainage. 

Dr. RatpH Hunt: The anti-mosquito campaign was carried on 
in Essex County in 1920 along the lines followed in former years. 
Active work began in the salt meadow districts on March 15th and 
in the upland districts on March 22nd, and pushed as vigorously as 
funds and labor conditions permitted. 

Unable to procure a sufficient labor force, we were also forced 
to meet very abnormal weather conditions, which handicapped our 
efforts considerably. 

On the salt marsh 21,000 feet of new ditches were installed 
and 395,000 feet of existing ditches were cleaned. 

The meadows were patrolled according to an established plan and 
3,915 gallons of oil were used to check the breeding found. 

In our upland districts, the plan to push vigorously the drainage 
of the undrained areas was continued with good results. Many 
former bad breeding places were eliminated and the maintenance 
in good condition of the many places drained in previous years was 
kept up, with the result that 485,705 feet of ditches in our upland 
section were put in and kept in proper working order. 


ri 
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The 9,000 sewer catch basins under our care were oiled after a 
plan which called for a treatment every ten days, (12,109 gallons 
of oil being used for this work). 

We inspected 66,995 yards during the active season. 

We made night collections every Tuesday night. The results of 
these collections showed A. cantator predominated. There was a 
noticeable decrease in A. sylvestris as compared to 1919. Culex 
pipiens while not appearing in sufficient numbers to be classed as 
troublesome were more numerous than in 1919. 

The cost for our work for 1920 was $69,148.25. 

Though we, with others, had to struggle along with insufficient 
as well as mediocre help due to very short labor market, we are 
not satisfied with our results of last year. We start this year with 
changed conditions, our organization has been rearranged, and from 
the results shown to date, we believe we now have a working force 
that can meet and handle any phase of the work which may show 
itself. The labor situation is much improved, and we hope for a suc- 
cessful season. 


I might say in addition that there has been a spirit of co-operation - 


which is very gratifying between our commission and private own- 
ers, whether corporations or simply in private ownership, railroad 
corporations or mills or things of that kind, and even the city depart- 
ments. The commission has insisted upon these property owners 
bearing a fair share of the expense of keeping their property free 
from nuisance. It is our custom to invite individuals to our meet- 
ings to discuss in a friendly way the conditions which exist on their 
property and premises, and we have yet to find a representative who 
has not listened in a co-operative and kindly way, and usually we 
have gotten our point. This results in placing the responsibility 
for nuisance upon the man to whom it properly belongs and makes 
him feel his responsibility by making him pay the cost of cleaning up. 


The educative value of this kind of work is tremendous but: 


redounds to great benefit in cleaning up the county. 
We haven’t anything especially new to offer. We are experi- 
menting now with the ditch cleaning machine which Mr. Brooks is 


_ perfecting, along with other men from other county commissions. 


We hope to be able to report in the near future that ditches can be 
cleaned in an effective way at less cost than has been done formerly. 
(Applause). 

PRESIDENT Riper: Union County, Mr. Jacob L. Bauer. 

Dr. R. G Savove: A Californian turned two good for nothing 
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plants into the loganberry. A lame doctor was carried up to Sing 
Sing and developed a man from a criminal. But it remained for 
the mosquito commission to transform a doctor into a civil engineer. 
Therefore | am speaking for Mr. Bauer. Mr. Bauer was to have 
read this paper, which Mr. Gies has written. I have looked it over. | 
As near as I can find out I can merely say ditto to what has already 
been said by the different commissions; their work has been carried 
on effectively, co-operation has been had with counties surrounding 
them, which is important, and the only way in which particularly this 
salt marsh problem can be controlled, Dr. Hunt has just explained. 

Contracts have been made so far as possible with the corporations, 
more particularly that they should do the work or that we weuld do 
the work for them and charge them with the cost, which has been the 
only way in which our funds could be eked out. 

One of the important things which is brought out in this paper, 
which I am not going to read, is the necessity of a true biology of 
the mosquito and I think that is one of the reasons we are having 
trouble in accomplishing complete results. 

A penny a day laid away would probably develop adequate income 
to take care of us in our old age, provided we live as old as 
Methusaleh; otherwise it won’t. The funds that the various mos- 
quito commissions are absorbing come in in about the same score. 
You and I will never see the complete results or even adequate 
results of the mosquito work under the conditions that we are per- 
mitted or we dare to ask for. We talk about the work done in 
Cuba and Porto Rico and along the Panama Canal as if it was what 
we were going to do here. It is an absolute impossibility unless you 
can get funds to do it in the way they did. Your educational propa- 
ganda is absolutely useless until you have shown the public first. 
Talking to it about what you are going to do is absolutely useless. 

PRESIDENT Riper: Middlesex County, Charles E. Hull. 

Mr. CHartes E. Hutt: Mr. President and gentlemen: I am one 
of the members of those local boards, and I think your co-operation 
has been so often bespoken, and I think I am safe in saying at this 
time that if that co-operation is sought you will find it without a 
doubt. All you have got to do is to go after it. 

Mr. Cuartes E. Hutt: Mosquito control work in Middlesex 
County is not new. As early as 1903, the late Dr. John B. Smith 
made thorough surveys of the mosquito problem in the Raritan 
River areas. Later on sections of the salt marsh were ditched both 
for experimental and practical purposes, so that, when in 1914 the 
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Middlesex County Mosquito Commission commenced active work 
over 400,000 (four hundred thousand) linear feet of 10x30 inch 
ditching had been installed. | 

Middlesex County has a salt marsh area of approximately 8,200 
(eighty-two hundred) acres. In 1914, when active work was started, 
practically the entire salt marsh was a potential breeder. An appro- 
priation of $5500.00 was received from the’board of chosen free- 
holders with which to fight the pest. The commission realized 
from the start that the appropriation received was insufficient to 
fight both fresh and salt marsh mosquitoes. The control of salt 
marsh mosquitoes being of greater economic importance due to a 
longer flight range, it was decided that the county funds should be 
spent entirely on salt marsh work, but that the commission would 
offer expert over-sight to locally supported campaigns, for the fresh 
water mosquito. 

The commission has adhered to this plan. The close of each 
year’s work has seen the completion of some important piece of 
drainage. Fortunately for the commission several important war 
industries began operations on or near the county marshes. It 
was considered fortunate because two of these concerns, the T. A. 
Gillespie Company and the Raritan General Arsenal Depot offered 
their support to help control broods of salt marsh mosquitoes on the 
marshes affecting them. This offer of help was gladly accepted, for 
it meant the carrying on of work that the commission with its small 
appropriations would have been unable to have touched for several 
years. 

County mosquito extermination work is now in its eighth year. 
Salt marsh drainage is far enough advanced so that unless adverse 
weather conditions prevail over an extended period, breeding can 
be controlled by supplemental drainage or by the use of oil. 

During the summer of 1920, night collections on a large scale were 
made throughout the county. These collections proved both inter- 
esting and instructive. It was found that while mosquitoes were 
a pest throughout the county, the salt marsh species were noticeably 
absent except in certain isolated districts. 

Another condition, not as agreeable as the one just mentioned, 
was also brought to light. Anopheles mosquitoes in alarming num- 
bers were captured in collections made at New Brunswick, High- 
land Park, and Piscataway Township. It was also evident that 
these mosquitoes were not idle visitors, for investigation showed that 
over 200 (two hundred) cases of malaria existed in the City of 
New Brunswick. 
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The city authorities were notified. A complete survey of the city 
was made by an inspector of the mosquito commission. A one day 
report, picked at random from the files, show how bad a situation 
existed. This report reads as follows: 

250 yards inspected. 

125 breeding mosquitoes. 

75 breeding anopheles. 

22 people ill. (Symptoms-malaria). 

The local health authorities were notified of this inspection and 
prodded into action. Oil was obtained, transportation secured from 
the City Fire Department, and temporary relief was enforced. Sim- 
ilar work was done in Highland Park. 

In the Borough of Metuchen, a local campaign was undertaken 
as in previous years. Excellent results were obtained until about 
August 10th when Dismal Swamp, a large, low-lying, fresh marsh 
area near the town gave forth one of the largest broods on record. 
Mosquitoes fairly swamped the borough and spoiled the results of 
an excellent house-to-house canvass. With the aid of the local and 
state boards of health, the mosquito commission has succeeded in 
receiving a $1,000.00 (one thousand dollar) appropriation from the 
Metuchen Council for drainage work. The Raritan Township Com- 
mittee is now considering a proposed $800.00 (eight hundred dol- 
lar) appropriation to finish this work. 

In Highland Park and in New Brunswick plans for drainage and 
inspection service have been formulated and placed before the local 
health boards. Highland Park has already appropriated the funds 
asked for and New Brunswick will probably take action within the 
next few days. | 

So it would seem that the campaign for mosquito control in Mid- 
dlesex County is progressing towards its ultimate end. Appropria- 
tions have been small; the amount of work to be done, large—but 
the county mosquito commission with its nose to the grind-stone 
has always been able to show a substantial gain in the fight against 
the “‘onery pest.” 

To the future we look without qualms or misgivings, for the 
foundation of our work is strong and, the people, our strongest ally, 
have expressed a desire to help and believe in mosquito work rather 
than to hinder and doubt the practicability of it. 

PRESIDENT Riper: The only thing that strikes me as singular 
in this report from Middlesex County, is that all our mosquito work 
seems to have been planned in this county and yet here in the City 
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of New Brunswick they are the least appreciated in the work; and 
Dr. Headlee will have to look to his laurels. We must remember the 
old saying that a prophet is not without honor save in his own coun- 
try. 

The next on the program is Monmouth County, Dr. G. V. V. 
Warner, Treasurer of that commission. 

Mr. Harry G. Van Note: Mr. President and gentlemen: Dr. 


Warner is not here and at the last minute he informed me that he. 


did not have time to prepare a paper because he was so busy that 
he did not have time to sleep, and so I have jotted down a few notes 
here this morning which may be interesting so far as I have written 
them. 

Mr. Harry G. Van Note: The Monmouth County Mosquito 
Extermination Commission, wishes to emphasize the fact that their 
work is mainly adapted to the control and maintenance of the salt 
marsh areas of the county, which number 3,378 acres, stretching 
from the Raritan Bay, which forms the north boundary to the Man- 
asquan River forming the southerly boundary of the county, a dis- 
tance of approximately 32 miles from one extreme point to the other. 

There are some fresh water areas adjacent to the salt marsh, 
which the commission assumes the responsibility of maintaining 
freedom from the annoyance of the fresh water species. 

For the past two years it has extended its operations to the fresh 
water areas further inland whenever the funds available for this 
purpose would permit. It is also active in initiating and exercising 
supervision of eliminating and controlling the house mosquito in the 
large inland towns of the county with very satisfactory results, and 
as the inhabitants of these various municipalities become more edu- 
cated to the necessity of mosquito elimination they become more 
enthused with the work and discover that the small expenditure is 
infinitesimal in comparison to the result obtained. 

The commission finds that the people in our county are becoming 
more interested every year as the mosquito elimination work pro- 
gresses to the extent that they look upon it as an asset rather than an 
experiment, but the proof had to be shown in order to obtain this 
optimistic spirit. 

From observations of public sentiment the commission feels that 
the peak of criticism has been reached and the skeptical have 
retrenched and become boosters for the work to go on and to be 
extended to every municipality in the county. 

Mosquito draining ditches have been installed on some of the 
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salt marsh areas as far back as the year 1903 by private contribu- 
tions donated by wealthy property owners of Rumson and Mon- 
mouth Beach. 

After their installation the proper maintenance and control was 
neglected and they became partly filled up and conditions were almost 
as bad as before. 

The commission since its activities begun seven years ago is 
engaged in the recutting of some of those old ditches and installing 
new ones from year to year in addition to the maintenance work. 

Last season during the most critical time or the breeding season a 
prolonged rainy period added to the difficulty of controlling the salt 
marsh species, but in spite of this condition the commission suc- 
ceeded in keeping the mosquito annoyance down to a fair degree of 
immunity. 

The population of Monmouth County, especially along its bay and 
seashore sections is increased during the summer season to over 500 
per cent., and would be subjected to the onslaught of the salt marsh 
mosquito were it not for the constant drainage and maintenance 
work being done every year on these salt marsh areas. 

As a result of this work much of this land which formerly was 
considered useless by mosquito annoyance has become built up with 
summer homes and their inhabitants are enjoying the comforts of 
the bay and ocean breezes and the mosquito annoyance in these sec- 
tions is considered to be go per cent. efficient. 

This could not have been possible had the salt marsh areas not 
been drained to say nothing of the hundreds of thousands oi dollars 
added to the tax ratables, which is an important factor to be con- 
sidered. 

The Monmouth County Extermination Commission believes that 
for every dollar expended in mosquito extermination work at least 
two or three dollars have been returned in increased values of the 
tax ratables to say nothing of the human comfort that is enjoyed in 
districts that formerly were mosquito ridden territories. 

The maintenance and control of the mosquito work in Monmouth 
County for the year 1920 was very successful and proved to be one 
of the best years since the commission began its activities. 

SECRETARY HEADLEE: Mr. Chairman, I would like to make a 
remark relative to the papers that have been read. There are cer- 
tain points, it seems to me, that need emphasis. You will note all the 
way through that there is more or less of a tendency on the part of 
the commissions to secure local co-operation. In the counties where 
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the entire territory is being covered with more or less adequate funds 
there has been a good deal of private development, notably in Essex 
and Union and in Bergen and to some extent in Hudson. In Union I 
believe that private expenditures in one year equaled the county 
expenditures of that year. In Essex they are dealing with large 
ponds that have been impounded, streams that have been impounded 
and ponds formed for power and manufacturing purposes, in some 
cases pleasure. Now the Essex Commission has taken the position 
that that procedure obligates the concern bringing the impounding 
about to take care of mosquito breeding, and it has been able in 
the way which Dr. Hunt mentioned and which Mr. Jackson explained 
last year to put it over in good shape, and the educative value of that 
thing is tremendous. | 

Now passing to counties like Middlesex and Monmouth, where the 
appropriations have always been small, owing to the fact that there 
was such a heavy proportion of the population in the back country, 
in those counties the moneys have been placed on the salt marsh, 
but I believe I am safe in saying with very satisfactory results; that 
the amount of work accomplished for the amount of money expended 
is amazing. The commissions have then turned around and said to 
the local authorities of borough and cities, “We have the salt marsh 
mosquito under control. If you will expend enough to take care of 
your local conditions your people can have adequate protection.” 

And we are seeing this year the results of that type of campaign. 
A very considerable number of towns and boroughs have taken up 
and are supporting local campaigns under the direction of the 
mosquito commission. The results obtained in past years have 
in many cases been amazing. In all cases they have been very sat- 
isfactory. In the Borough of Metuchen that sort of campaign 
has been on for a number of years and the pipiens mosquito, 
that is, the mosquito that breeds in the borough limits primarily, 
has been conspicuous mostly by its absence. Of course that does 
not take care of Metuchen entirely, because there is the Dismal 
Swamp area, as was mentioned. But even that area, since the people 
of Metuchen realized that that was the source of their trouble, plans 
‘were called for for taking care of that particular area and plans 
were made, money is being raised from local sources to take care of 
that ‘area. 

Now the educative effect of that sort of campaign is tremendous 
and I have tremendous hopes of the results of that sort of a move- 
ment. I am not at all discouraged with the small amount of moneys 
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available in Middlesex and in Monmouth Counties, for I think they 
are working the matter out on a different plan, that is all, and that it 
will come to pass and I believe eventually the demand will grow to a 
point that the county mosquito work in those counties will become 
absolutely county wide. 

You have to cut your sail according to your cloth, and that is 
what these two counties are doing. They found difficulty in getting 
large appropriations, because, as I said a moment ago, the bulk of 
the controlling factor is in the back portions of the county where the 
salt marsh mosquito is not so serious a pest, and in some cases does 
not even reach. 

Now in Hudson and in Bergen and in Essex the salt marsh mos- 
quito reaches all over and the attitude, consequently, is very differ- 
ent. Not only that, the attitude of the city dwellers is entirely dif- 
ferent from the attitude of the country men. The country man does 
not look upon the mosquito as so serious a matter as the city dweller. 
The city dweller is used to having his comfort looked after to a much 
greater extent and much more efficiently than the country man, and 
consequently the country man does not readily take up and support 

osquito campaigns, where the city dweller, on the other hand, will 
do so. | 

I do not think that we want to be discouraged by reason of the 
fact that we have small appropriations in some of these counties. 
With small appropriations we can accomplish wonders and we can 
at the same time pursue an educative campaign that will finally 
bring the countywide work in. I am really very much pleased with 
the progress that has been made. 

Now the story in New Brunswick is a long one. I have had a 
lot of contact with the city commission and I remember one time 
preparing a plan of $1,500 for the City of New Brunswick. The 
commission appropriated $1,000 and we told them it could not be 
done for that and that we would not undertake it on that basis. 
We felt quite sure that as the mosquito work progressed on the 
salt marshes and the New Brunswick people continued to be both- 
ered with mosquitoes, we would have to answer the inquiries as to 
why we did not control the mosquitoes by saying that we were con- 
trolling the salt marsh mosquito and that the New Brunswick people 
were to put up money into the local campaign. 

The Health Officer of New Brunswick said not over two months 
ago, “We will spend any sum of money that may be necessary to 
control our local breeding this year.” Now that is the case. And 
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you can take the case of Freehold, for instance. Only two or three 
years ago they had an enormous outbreak of pipiens; everybody was 
bothered and complaints came thick and fast. And the Freehold 
people got in touch with Mr. Van Note, he came up and made a 
study of the situation, found that the broad field of the sewage dis- 
posal plant was the source of mosquitoes; with the result that the 
Freehold authorities took hold of it, furnished the money necessary 
to clean up that area, and cleaned up the town, with the final result 
that those mosquitoes dropped out and they haven’t had any infesta- 
tion since that time. This thing moves out. It can start small and 
it will move out. 

Now I want to make one additional point, that as the mosquito 
work goes on in one county the results of the knowledge and the 
results of that work filter over into the adjacent counties, and that 
that is the most powerful agent for starting mosquito work in that 
county. There is no other agent equal to it. I have seen this grow 
right on this Atlantic coast, that filtering out process, and today the 
results of the mosquito work in Atlantic and Cape May are filtering 
over into Cumberland, but you will find Cumberland more susceptible 
to mosquito work than Salem, which is a little further away. . 

This story is not a short one. It takes a good while to do a job 
of this sort, but we do not want to become discouraged with it. Just 
at the time we think we have got everything in this particular county 
cleaned up in good shape, as I have often heard members of this 
association say, then in comes an influx of mosquitoes and everybody 
is discouraged. That is the time to buckle on the armor and stiffen 
our backbone and find out what the trouble is and put it out of busi- 
ness. 

Dr. RatpH Hunt: Ido not want to take up much of your time, 
but I just want to bring this matter to your attention. There has been 
a good deal of talk made on these papers, comparing the work done 
in New Jersey with the work done in Havana and Panama and such 
places. Now I think we ought to understand and the public ought 
to understand that this proposition that we have here and the prop- 
osition down there are entirely different things. We are dealing 
with a different kind of mosquito. We are dealing with the mos- 
quito as a pest and not particularly as a disease producer, as a dis- 
ease propagator, and we here have to get rid of all the mosquitoes, 
because they are all varieties and they all bite; but in those particu- 
lar places they only have to deal with mosquitoes which were disease 
producers; and there is some difference in the life and habits of 
mosquitoes. 
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Now thé mosquito, as we know, which carries yellow fever is 
practically a cat and dog mosquito, a domestic mosquito. It lends 
itself by its habits to eradication. And that is one reason why 
they have found it possible to eradicate the yellow fever mosquito in 
those tropical countries. | 

The malarial mosquito is a different kind. Its habits of flight do 
not lend themselves to as easy disposal as the yellow fever mos- 
quitoes. Consequently they have had a much more difficult proposi- 
tion to get rid of the Anopheles mosquito than they had the yellow 
fever mosquito. They have not particularly concerned themselves 
except incidentally with salt marsh mosquitoes and other mosquitoes 
which were not a menace to health, but which were simply a pest 
for all the people in the family. I think that should be borne in 
mind. 

But if we cannot compare the work done in New Jersey with that 
done in the tropics—I feel that very heartily—it is certainly a won- 
derful thing and we should not be discouraged in this work. But we 
all know who have been in this work from the start that the mosquito 
today in New Jersey is nothing like the pest it used to be before we 
began the work. The results have been simply tremendous and we 
must not be impatient. 

There is a little psychology in this thing that one should carry into 
other walks of life, which tells me and tells many observers that 
work which begins slowly and proceeds not too rapidly, in making 
sure of the ground as you go on, thereby establishing a firm founda- 
tion, is a good deal surer in its results than quick, flashy sort of 
work. And perhaps it is a wise dispensation of providence for the 
money givers of this state that we are not allowed to spend enormous 
sums of money immediately; but from the evolution of our work in 
methods, the obstacles we have met, the changes in methods which 
have been brought about through observation, of necessity have 
been tremendous in the mosquito work in New Jersey. Our meth- 
ods have changed entirely in many things in our state. 

Last night in the little paper that I read I called attention to the 
wonderful optimism of Prof. Smith—“In a few years New Jersey 
will be mosquitoless’”—and the method we should use, in his opin- 
ion, is working practically to that end. We practically followed his 
ideas from that time on and have changed them to meet new condi- 
tions, always ready to take up a new thing when it offers better 
results. 

So after all there is something, perhaps, in the slowness with 
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which we are carrying on this work and perhaps it is an asset rather 
than a liability. | ? 

PRESIDENT RipER: Iam very glad to have this explanation from 
Dr. Headlee. I think he is entirely exonerated for the conditions 
at New Brunswick. He has made an explanation which I think is 
entirely satisfactory to all. 

Next is Ocean County, our former ex-President, Robert F. Engle. 
We will hear from him next. 

Mr. Ropert F. EncGLtE: I have an idea that not everybody here 
knows just where Ocean County is. It is quite a good sized county, 
and it has a good many things in it and some bad things—a good 
many things we do not want, and some of those we are getting rid 
of. We happen to be very nearly in the center of the state. Those 
of you who came down here from the northern end of the state 
in motors realized how pleasant it was to ride over some beautiful 
gravel roads. Most of that gravel road, except a few miles in Atlan- 
tic County, belongs to Ocean County, and most of the time that is the 
most delightful road to ride over there is in the state, not barring 
the cement. 

We have got a tremendous stretch here of seashore property, 
about 40,000 acres of salt marsh, which is a little more than our 
share. Just how all that salt marsh was unloaded on Ocean County 
I am not enough.of a historian to tell, but we are doing the best 
we can with it. It is an asset as well as a liability. The upper part 
of the county, adjoining Monmouth County, was early attacked by 
the state as being the easiest for them to get at with the meagre 
amount of money the state had given them; and later, when we got 
awake and got some money, we have carried on the work. 

I would say that we have a little more than two-thirds of our 


initial drainage done. Now it might have been necessary to explain 


what initial drainage is to this convention some years ago, but from 
these papers and experiences it is easy to see that you know what 
initial drainage is. And you also know that a large part of the 
work has to come after the initial drainage is done. I suppose that 
if you would take the ordinary child and make him understand what 
he had to go through in order to make a man of himself he would 
go out somewhere and commit suicide right off, he would be so 
discouraged. So if we had known when the late John B. Smith 
came across with his $350,000 appropriation to clean up the whole 
state of New Jersey of the mosquito and if those embryonic mos- 
quito fighters of that time had known what was before them they 
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certainly would have gone into a hole, as the groundhog has done, 
for another sleep. But we know the child can be sure to make a man 
of himself, and this mosquito work is going on about the same way, 
we are being educated from day to day, and the first thing we know 
there will be a complete apparatus generated from it that will clean 
up our state and make it just exactly what we want it to be. 

You must bear in mind that the very effect of the education is 
against us. The more you educate the people to these things the 
harder your problem becomes, because they know all you know. If 
they are bitten by a mosquito after this educational proposition has 
gone forward they say, “Why, here, you fellows were going to kill 
all these mosquitoes.”” Now that requires a little explanation, but 
we are getting so we do not have to explain. We just simply wait 
until the idea develops in their minds and the first thing we know 
they are with us and after a while they understand the proposition. 

Our problem in Ocean County, as I said before, is the annihila- 
tion of our salt marsh menace and that is what we have confined 
ourselves to. Our board of freeholders has been just as generous, 
I think, as they ought to have been. We have had an appropriation 
for several years of $10,000. This year we asked them for an 
appropriation of $12,000. We went before them and simply 
explained the problem, that our problem was so and so, and the 
sooner we got the money the quicker we could get through with it, 
and we would like to have had $5,000 additional. But they thought 
it over in their wisdom, considering the taxation in Ocean County, 
and they said $12,000 was all they could give us. 

We have taken the money and put it in and tried to get the most 
number of feet of ditches that we could build in order to cover this 
additional drainage. We have had during this time to go back over 
and perfect a great deal of the drainage that was done before. 
What we are doing we are doing worth while and ae our 
problems as they present themselves. 

We have got in Ocean County something like five hundred and 
seventy miles of ditches. That is quite a number of feet of ditches. 
When you take it into the millions it is sometimes easier to conceive 
of than when you speak of it in miles. 

We are rather fortunate in the labor market down there. We 
have a good many men living in the central part of Ocean County 
who are meadow men, who are either used to haying or ditching or 
working around the salt marsh and are content to do that. We can 
so move those men back and forth to their daily tasks and their 
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homes that we can keep the gang together and get our work done 
very efficiently and very cheaply. 

We have carried out our inspection, covered the meadows about 
once a week or ten days by the superintendent and his assistants, 
and our conditions there are such that it lends itself to pretty rapid 
inspection. 

We have not tackled the fresh water problem at all. We haven’t 
any very large cities, very much congested centers of population 
down there, the larger cities being Lakewood, Toms River, Point 
Pleasant, and New Egypt away up at the upper end of the county, 
where they are not troubled much by our salt marsh variety and do 
not complain much in the way of fresh water mosquitoes. 

We added last year to our total number of ditches 367,839 feet. 
The bulk of this was done by contract at a cost of 2.2 cents per foot. 
A great many thousand feet were added by our own commission 
in work. 

We have been very lucky in our ditches in their condition as 
to the cleaning. We have been able to clean the ditches at a very 
low rate. At the same time we are up against the problem of future 
cleaning, and we are hoping, as all the rest of you are, and we are 
ooking forward with a great deal of hope to the development of 
this ditch cleaning machine, so as our ditches require it we can hope 
to clean them and take care of them at a still lower rate. 

We will continue to take care of our marshes as the main part of 
‘our program, feeling that until that is done we cannot hope to stop 
our peak migration. Only three times last year those big crops came 
off of the undrained meadows. Fortunately last year when those 
crops came off we were favored with southeast winds, sea breezes, . 
which kept those flights from the beaches. So that the inhabitants 
of the beaches, if they think back over the summer, will realize 
that they had wonderful relief, something that could never have 
happened before without all this work being done. 

Our vast territory of trouble is down around the Mullica River. 
We should have had a large map here showing the black areas. 
The Atlantic County map in their agricultural report shows very 
much the situation around the Great Egg Harbor River, and we are 
all struggling with the ground to the westward of us, that is, from 
which the prevailing winds occur. As far as Ocean County is con- 
cerned we have cut out a great deal of that Mullica River marsh. 
Atlantic County, as I have told you every year we have talked 
here, is only interested in their particular problem to the south- 
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west of them, as it were, and after they have gotten their house ° 
all cleaned they promise to come up and clean house for us. We 
are living in hopes on that problem just the same as we are with 
some of the others. | 

I do not think we have in Ocean County any particular problem 
that is different from anybody else, except perhaps that in the 
northern part of our bay, Barnegat Bay. There the rise and fall 
of tide is only a few inches, less than six, and the meadows there, 
part of them, are very soft and flexible and it is impossible to keep 
and maintain a ditch. But so far the breeding on those meadows 
has not been very great. 

Now when we come down a little further south, about the Forked 
River district, the neighborhood of Barnegat, in which we find the 
bay shore sand appears, we will cut a nice, beautiful ditch across 
the meadows and let it drain into the bay today and it is all right. 
A northeast storm or a heavy wind from somewhere comes up and 
we go and look for this ditch and nature has put a nice little sand- 
bar across the end of it. To offset that we have right angle ditches 
and run them away into the creeks and bayous that put out into the 
meadows. In that way they have gotten along with the job pretty 
well. 

Along the beaches we have a problem there where the ocean used 
to go over and join the bay, with a line of sandhills, leaving a 
natural pocket right in the middle. Now that is one of the hardest 
pieces of drainage that you can get. You have got to cut through | 
that rim of sandhill or find some outlet which is equivajlent and 
then you have got to take care of the mouth of that ditch. The 
County of Ocean has not done very much of that work. We have 
had a very good friend in the state and they have done a certain 
amount of work and we have let them tackle that difficult problem. 
I think that we ought to have some description later on, if the 
members are interested in it, as to how this has been handled. A 
large wooden trunk has been sunk in the sand. I personally have 
not seen it so I am not able to describe it, but it is quite a problem, 
and we think it has been solved, by which those glades can be 
drained, kept open by the force of gravity, in spite of the sand 
sometimes covering the tip end of this trunk as it goes out in this 
sand shore of the bay. But we have got a good many records of 
them and it is pretty expensive, but we are making progress. So 
that is the biggest problem we have in our territory. 

I do not know that there is anything else that can be added at 
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all for your information regarding Ocean County. We are getting 
along all right. We need more money, and as our enemies are 
dying off one by one, or being converted, which is much the same 
thing, it is going along all right. We have some flourishing resorts 
down there that are holding their heads up now and are forgetting 
what the old mosquito used to do to them. It is an unfortunate 
fact, however, that there is just as much fuss made over six mos- 
quitoes as there used to be over six hundred. (Applause). 

SECRETARY HEaADLEE: Relative to the outlet of those glades, 
last June, nearly a year ago now, a wooden trunk was installed 
running from back of the sand rim at the mouth of the pocket, 
entirely under the sand, being kept about eighteen inches under the 
sand, out into the bay. This was carried out something around 
one hundred feet, and at the end of that hundred feet a box, still 
being under the sand, an upright chimney was placed, which came 
about six inches above the sand bottom of the bay. Now a tide- 
gate was placed on the inner end, which allowed the water to go out 
but was planned not to allow the water to come in. 

Now this was an experiment and it was hoped that this tidal out-- 
let would stay open. Ever since that time the thing has been under 
‘observation, so we have all last summer’s experience, we have all 
last winter’s experince and all this spring’s experince on it. We 
thought at first that the seaweed would be sucked into the tube, 
because we soon found that this gate, instead of closing, because 
the difference in tide level was small, it simply flopped back and 
forth except on exceptionally high tides. In order to keep the moss 
from the glade from going into the trunk and the seaweed from 
sucking into the drain, at the other end we placed wire screen, 
quarter inch mesh, over each opening, and within a week of that 
time the entire outlet was absolutely plugged as tightly as could be. 
Mr. Walden was observing it. He went down there and found 
that condition and finally decided to investigate the screen. He 
pulled the screen off the chimney at the outer end, let it go down 
the tide gate well and pulled the screen off the inner opening; and 
as soon as he pulled the screen off the inner opening he found the 
screen was absolutely felted into a mass so that no water could go 
through it. As soon as he pulled the screen out the water shot down 
the tube and shot back immediately, struck the center plug, shot 
back immediately and wet him from head to foot; and by the time 
he got his head out of that tide gate well the sea water was coming 
up on the outside. As soon as the plug had been blown out there 
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was a stream of water shot above the surface of the bay eight or 
ten inches. 

Therefore we decided to leave off the screens and we have left 
off the screens, and in spite of the seaweed, in spite of the flood- 
ing up of our sand gate, that trunk has been working there from that 
time to this, and it looks as if we have in that trunk a method of 
operating those gates which will stay open and which will provide 
adequate drainage. (Applause). 

PRESIDENT RipER: Now we will skip over Burlington County 
I see nothing here from Burlington County. I think Burlington 
County is responsible for a good many mosquitoes up in the neighbor- 
hood of Ocean County. The next one is Atlantic, represented by 
Dr. Darnall. JI don’t think he needs any introduction to this audi- 
ence. 

Dr. WittiAM E. Darnatt: Gentlemen, Atlantic County is very 
glad to be your hosts again on this delightful occasion, always glad 
to see you. 

We began the year thinking very seriously of some way to in- 
crease our efficiency, some way to cut our ditches a little faster and 
get along over the fifty thousand acres from which the drainage had 
to be removed. 

After thinking over the subject very carefully and realizing that 
our old cutter and our old ditching machines plugged along slowly, 
Mr. Reiley took some tests and found that we were losing about one- 
third of our time shifting machines around and pulling cutters out 
of the ground, etc. It took about five men to get our cutters out 
of the ground and stick it in again. It took some little time—it 
took fifteen minutes—took some little time to shift around the 
stationary engine and pull it by its own power from place to place. 

So the first development was to improve that cutting plow to 
some extent and put improvements on it so it would pull itself out 
of the ground, and we did not need the men. He constructed a de- 
vice to accomplish this, and now since the plow is finished it has 
got this A shaped affair raised up and coupled up for it to pull out 
and put in again, and it saves a great deal of time. 

Well, then, the second thing that we had on our minds was to do 
something to get along a little faster. We did not think eur old 
stationary engines were getting along as fast as we could get along. 
And we began to investigate the tractor situation. We had tests 
made of various tractors and finally decided on a tractor which with 
certain modifications we thought would work. That was put 
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through and the developments and improvements have been made 
to the tractor which Mr. Reiley will describe to you this afternoon 
and which he hopes to demonstrate to you tomorrow morning on the 
marshes. The result has been that with the tractor and the equip- 
ment we have now, instead of the highest number of feet of ditches 
we could cut with our two machines and two squads of men being 
4,500 feet a day, now, with one tractor, we have cut 9,200 feet a day. 
We have only one, but we believe with another we ought to increase 
our efficiency four times. So I think that is a very decided advance 
and a very decided increase in our efficiency and methods of getting 
along. And that is one of the big things for Atlantic. I think it 
is one of the things we should be very proud of. 

The ditching started by this new tractor on the 16th of July. 
We found again that the spurring was getting away behind. We 
cut ditches so fast we could not keep up to them. So we thought it 
over to see if we could not use that tractor to do some spurring, and 
we constructed a cutter that cuts about eighteen inches instead of 
thirty, for the spurring, and you can hitch that up to the tractor 
and cut your spurring work and get along very much faster than 
you can with your old hand spurring. 

Of course the short ditches we still have to cut with the hand 
spade, but the tractor is very efficient lots of times in doing spurring 
and keeping up with the work. 

One question I want to emphasize that I think is very important, 
and I do not think some other commissions do think so, and that 
is the filling up of holes with sod. When you fill up a hole with 
sod you have destroyed that hole forever; you do not have to bother © 
with it any more. We feel that the filling up of holes with sod as 
we go along is a very important part of this work. We have been 
forced to fill those holes for several reasons. In the first place, 
if you do not fill them up the high tide comes and floats them every- 
where, and therefore we have a great deal of complaint from the 
haymen and baymen and oystermen of floating sod that get over 
the oyster beds, and they also plug our ditches and make trouble 
for ourselves. Now as we go along, if we have adjacent holes that 
we can fill up it makes the work a little bit more expensive per foot, 
but it is well worth while doing, and when you have filled up your 
holes you have provided for the sods not to float and you are destroy- 
ing the breeding places forever. And we filled up 15,617 square feet 
of holes. 

The footage for the year was nearly half a million feet, 456,356. 
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15,000 square feet of holes represents about 7,200 holes. We have 
at the present time about 6,710,780 feet, or 127 odd miles of foot- 
age. | 

We had ideal weather all last summer, as you remember, for 
mosquito breeding. You often times forget the weather day by day. 
You not often can tell what last Thursday was, a week ago. But 
if you remember, last August was actually.a rainy season. It rained 
all the time. Well, in spite of that Atlantic City had only one night 
of trouble with mosquitoes, and that occurred on an occasion which 
is a very rare one here, considering the prevailing direction of the 
wind, from the south and the southeast. We never get mosquitoes 
on a north wind. We have only done so twice, I think, since we 
have had the commission. At the time that we were filled full of 
mosquitoes last summer there was a north wind. It was very 
amazing. 

As was said about fresh water inspection, we keep track of that 
very closely. Our inspector is on the job all the time all the set- 
son. We feel that we have the fresh water problem solved. We 
have it under control by reason of the fact that we watch it all the 
time, and we have it very thoroughly collocated and systeniatized, 
so that when breeding breaks out it is not so very long before we 
have it. 

But I do think that the Atlantic Commission should feel a little 
proud and a little perhaps of vain-glory in the fact that all the 
improvements, pretty nearly—I do not say this to boast, but I say 
it simply to give credit—Atlantic’s commission has led the state 
in two or three different ways. It has led the state in the amount 
of work done; it has led the state in the progressive new methods: 
first, the scheme that we are all familiar with now, that was in- 
vented, put out, by our former chief inspector Mr. Eaton, and then 
the improvements that have been made, it seems to me, have led the 
state and led in progressive ideas. And I feel that due credit should 
be given to those two representatives of our commission, our two 
chief inspectors, our ex-chief inspector, Mr. Eaton, and our present 
chief inspector, Mr. Reiley. Mr. Reiley will have something in- 
teresting to say to you this afternoon, and I hope as many of you as 
can will go out on the marshes tomorrow morning at ten o’clock and 
see the demonstration. It is a wonder. 

A MempBer: In filling up those holes on the side do you use 
the tractor to pull the material over to it? 
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Dr. DarRNALL: No, I think not. There are sods close by and 
they simply pull them over with a hook. 

THE MemBer: MHasn’t that been tried? 

Dr. DARNALL: Likely, yes. 

THE MemsBer: I thought perhaps you used the tractor and skid 
to pull it over. 

Dr. Darna: It probably could be if you had to pull it any 
distance, put a hook in it and pull it along. 

Mr. Encite: I would like to ask Mr. Darnall if those north wind 
mosquitoes were any different from the south wind mosquitoes we 


get. 
Dr. DARNALL: The same old thing. 


PRESIDENT Riper: You can determine where they came from, 


they came from the Mullica River. 

Mr. Encie: That is what I wanted to bring out. I am very 
glad they got a little dose. I think they are the same kind of mos- 
quitoes we get up our way. 

PRESIDENT Riper: Our people up along the Mullica River are 
getting very anxious that we should get up that way. They are anx- 
ious, and justly so. 

Next is Cape May County, William Porter is Secretary. 

Mr. Witti1aAM Porter: Mr. President and gentlemen: ‘This is 
the last of the chapter. If anybody should not know where Cape 
May County is we will point it out on the map. It is down here at 
the dead end of the state. You can’t go any further unless you 
want to swim. You have heard from the north, where some of 
these Anopheles mosquitoes come from, but if you come down here 
you will find many more, at least five years ago. 

You know all these papers and all these reports travel in paral- 
lel lines. They can’t be very much different from one year to the 
other, because they are all doing the same things, very largely. As 
you remember, last year, when we had the pleasure of reading a 
report, we had something to say like this ; all the mosquito work will 
not be done when the initial ditching is finished. And we use this 
little comparison from a certain doxology that is often sung in a 
certain church: “As it was in the beginning, is now and ever shall 
be, world without end.” So the cleaning will have to be continued 
long after we have done our little existence; and long after the 
initial ditching has been done. 

Now Cape May County, the dropping off place, is also a ating 
place to conclude this ceremony. Fearing the unfortunate predica- 
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ment, as some of the other gentlemen have been in, that we were 
going to read somebody else’s paper, the Secretary of the Cape May 
County Commission, of which I happen to be the gentleman, is part 
of a sort of Poobahism, holding public offices in which he gets very 
little time in which to write up on mosquitoes, and so occasionally 
he puts a squib into the paper. 

Up to the time in which the mosquito work began in Cape May 
County it was scarcely bearable in the summer time. I believe I 
recollect a little incident of a friend of mine that used to come down 
to Cape May Point. I think I related this last year. He is a 
musician, a man older than myself, at least by ten years. He used 
to come down to a place known as the Delaware House, at the ex- 
treme point of the cape. It became infested with mosquitoes. At 
that particular time there was a bar; prohibition was not in existence 
then; and the gentlemen, musicians, used to invite themselves up to 
the bar, and when the beer was on, the foam reaching to the top, 
he immediately discovered that it was black with mosquitoes and 
‘he had to blow them off with the froth. Over there they sat in a 
little open pavilion and it was necessary to cover it around with a 
mosquito netting so that they could play without so much discomfort. 
But now you can go anywhere in Cape May City, and about three 
times in the summer you may have mosquitoes, but not more. Even 
last summer, with all the disadvantages of weather, we only had 
two severe infestations, of about two nights each. Fortuntaely the 
wind was in our favor, but unfortunately it was not in favor of the 
last gentleman, but.so it was with us. You know a southeast wind 
does not give us many mosquitoes; it takes a westerly wind to do it. 

Now if it is not imposing upon you, and as the Secretary wishes 
this paper read, we will proceed. There is a certain creed in certain 
churches like this: “Whosever will be saved, before all things it is 
necessary that he hold the Catholic faith.” I want to paraphrase it 
this way; “Whosever will be saved must believe in mosquitoes ex- 
termination.” 

Mr. WittiAM Porter: As we review the work of the Cape May 
‘County Mosquito Commission for the season of 1920, we feel more 
than satisfied with the results, although we fully realize there might 
be a difference of opinion if the matter were taken up with those 
not connected with the work. 

In spite of the weather conditions and the great storm late in 
the winter; which damaged all our drainage systems, this commission 
reduced the Aedes sollicitans to the point where they were only a 
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the winter ; which damaged all our drainage systems, this commission 
reduced the Aedes sollicitans to the point where they were only a 
nuisance in the sections which have not been drained. The wet 
summer, unfortunately, produced numerous small breeding places 
around the more thickly settled sections and resulted in enough 
fresh water mosquitoes to make our pessimistic friends doubt the 
benefit of the salt marsh work done by the commission. 

Maintenance work is one of the largest problems that confronts 
us in Cape May County. Each year the amount of ditching installed 
grows greater and the work necessary to keep the systems in order 
increases, as also must the amount of money used in this work. In 
another year it will be necessary for us to divide the county into 
districts, each with an inspector and laborers responsible for the 
conditions of that section. 

The sluices and tide gates which have to be placed at all marsh 
lands on the Delaware Bay shore, although not a difficult problem 
to install, use up the greater part of our appropriations and thus 
keep us from advancing as rapidly as we would like with the new 
ditching systems. 

At the beginning of the 1920 season for mosquito control work 
the commission was confronted by a serious problem. The great 
amount of ditching installed in the various marshes throughout the 
county was badly blocked by the debris from the great storm tides 
and required immediate attention; the labor question was serious 
and a sufficient force, to do the work rapidly, practically unobtain- 
able. 

Due to these conditions it was decided to adopt a policy of first 
cleaning all the old ditching systems and putting them in perfect 
working order and to use what time and money there was left for 
permanent work. 

The balance of the season, after the completion of the mainte- 
nance work, was spent in new ditching. 117,451 feet were dug in 
various parts of the county. Cape May has about 54,000 acres of 
marsh lands, 45,000 acres of this being salt marsh. About two- 
thirds of this will have been drained at the end of the present season. 

The board of freeholders appropriated $15,000 to this commis- 
sion; which has been applied entirely to the draining of the salt 
marsh meadows for the control of the sollicitans, the most numer- 
our species in this county. The drainage of the marshes will re- 
quire several years for completion but the number of mosquitoes is 
decreasing each year as the work is extended and when the work is 
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finally completed the results obtained will be well worth the time and 
money expended. | 

The commission is steadily advancing in the work of mosquito 
control and each year troublesome breeding places have been perma- 
nently done away with or put under absolute control and all the 
meadows; which have been drained, are now in excellent condition. 

During the five years of this commission’s activities, to the begin- 
ing of the season of 1921, 1,326,373 feet of standard ditches have 
been dug on the various meadows. The Cape May County Board of 
Chosen Freeholders during this time, appropriated $53,000, which 
was spent entirely on salt marsh work. 


TREASURER’S REPORT FOR 1920 


RECEIPTS 

MUMCRD MMU hs a s/s cee cid aineecec¥ise'es vccccccces $822 74 

aunty Collector, Appropriation .......usccrsecsccceees 15,000 00 

Pemee @umdeale Cape) May i. 6. Lessee scdesceccreceucs 68 25 

PN CNAME 0 oo ss kw alee ella goede nese gcesevcecs 150 00 
$16,040 99 

DISBURSEMENTS 

AminiMistration 6). 0... cess Cem | Gags tay ao ee ar $1,847 65 

RI ic RO Chak leis hehe elelp:d. © anserb ici Ged eo 4 sive clas 997 00 

PRR I a he win as Wibik wo pce 8 c's c Sie nies see eee e 10,522 47 

ERT eek cases slo tele' vies sop eblebeecceaace'e 1,640 87 

RP TICE cts Cele ecsd elals ccea ys e ache bic ciclecceecbene 84 73 

15,092 72 

ST MOM VENAGE! iriclsl wis sikleleie dhslels ciaie eC sve am wate 6 0 Gal aie elewmre 047 27 
$16,040 99 


NotE—Chief Inspector’s salary is included in Administration. 


REFERENCE 


Total feet of ditching, 1,326,373 feet, 251 miles. 

Acres Salt marsh, 42,858. 

Acres Fresh marsh, 2,205. 

Acres Cedar swamp, 6,355. 

Appropriations, $53,000. 

Area of County, (a) square miles, 255; (b) acres, 163,200. 
Population, 24,407 (year around). 

Assessed valuation (1918), $38,545,109.00. 
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DITCHING IN SECTIONS 


Feet 
Pond ‘Creek’ 35. 2) A025 SR ee eee ee 103,490 
Mill Creek) eck We pe acre ee 197,056 
Cape : May) Sun. ie hiccs Uene oe Dee Cele 59,050 
Oeeas : City /y Oa ae, eet ies eee (state work) 
Beesley's : Poamte : eb c. So ih eee ke a ee 367,000 
Sowth Cape May oo. Si ata carne id ae 58,817 
New Eneland) > 30027 a<¢ fea) in ee 73,511 
COX AG ee ae och ka eae oe oe wean ae ee 51,050 
T wo te eacl 50 ch Gke eee hac ene teens 56,474 
Spicer s Marsha 6) lee ee se a ee 35,188 
Pishmg, ‘Creek oc: oc is aaa am tie. Se 81,575 
shiaws Meadows. st \a.0 tiers 4 anche oem 4,860 
Wildwood!) 245.0 Ala) chicas ce eo eee 178,013 
Sea Tse ity is oo eel Wi eka to he en 15,910 
Wrest Gape Mag a crsaic oils Sas. see len noe ree 1,200 
PRN IES OA Soe oi bse <ials:s ean die e a yvare nena a nee 6,630 
Anglesea, Stone Harbor, Court House........ 100,000 
Green (Creek oa Ey see ue dete ee eas ane ates eee 8,181 


Now we have also one thing more. Very little help has been 
given to us by any of the local authorities or municipalities. Cape 
May City has, through its board of health, attended to one very 
important item, and that is the oiling of the sewer inlets, of which we 
have about one hundred and fifty in our district. The Board of 
Health of Cape May City has paid the bill for this commission to do 
the work, inasmuch as they had no conveniences to do it themselves. 
Now all the other municipalities along the shore haven’t done any- 
thing, have not yet got awake to their own local interests. Cape 
May Point and West Cape May in two previous years contributed 
about $200 to the work which this commission has done in their 
territory, but since then nothing; nothing for this year. 

I believe that is about all, Mr. President. (Applause). 

PRESIDENT RipER: We will now pass from New Jersey to Con- 
necticut. We will hear from Dr. Britton, State Entomologist of 
Connecticut. 

Mr. SEELEY: Dr. Britton was unable to come down here today, 
and I have been in direct charge of this work and he has asked me to 
read the paper. 


The Connecticut law provides that three-fourths of the cost of 
new work be provided locally, the other fourth to be borne by the 
state; then the Director of the station can make contracts and 
supervise the work, and the bills will be paid upon order of the State 
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Comptroller, who will collect three-fourths from the town or local 
organization raising the funds. This system ‘might be satisfactory 
if the people in all mosquito-infested towns were equally interested 
in getting rid of mosquitoes, but such is not the case. Consequently 
we have certain communities and towns which have taken advantage 
of the state aid, raised funds and have ditched their salt-marshes. 
Perhaps adjoining towns have taken no action, consequently the 
work which has been done is more or less sporadic and spotted, 
because it is necessary to depend upon local initiative. 

As an example, all towns from the New York State line as far 
as Westport have ditched their salt marsh areas, and the same is 
true of Fairfield, adjoining Westport on the East. Westport has 
taken no action, yet it breeds mosquitoes, not only for home use but 
supplies a goodly number to the adjacent towns, which have done 
and are doing all they can to eliminate the pest from their own terri- 
tory. Likewise the salt-marshes of Orange, New Haven, a large 
part of East Haven and Branford as well as Guilford and Madison 
have been ditched, but there is a small section lying between 
Momauguin and Branford River and a large portion of the Quinni- 
piac Marsh in North Haven still unditched and the towns raising 
the funds for this work do not and cannot obtain the maximum 
benefit from their efforts and their expenditures, until this adjacent 
breeding territory is cleaned up. 

Believing it to be a statewide matter, a large number of interested 
and influential men formed an organization, and attempted to obtain 
the necessary legislation to permit the state, through the Director 
of the Agricultural Experiment Station, to initiate work wherever 
it needs to be done, and asked for an appropriation sufficient to 
ditch within the next two years, all the remaining unditched salt- 
marshes in the state, and some of the worst fresh water swamps. 
On account of the present financial condition of the state, every 
effort is being made to cut down appropriations and to devise new 
tax measures to avoid a heavy deficit. Consequently the time is not 
opportune to obtain large appropriations for anti-mosquito work. In 
spite of this, it at first seemed probably that the new legislation 
would pass, perhaps with a small appropriation, which would enable 
the director to connect up the areas already ditched. A hearing 
was held on February 16, before the Committee on Public Health 
and Safety, to which this bill had been referred; a good case was 
presented and no opposition was recorded. At that time and on 
several occasions thereafter, members of the committee stated that 
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probably a favorable report would be rendered and the bill referred 
to the Committee on Appropriations. Imagine our surprise to learn 
five weeks later, that an unfavorable report had been made and 
accepted in the Senate and the bill rejected. The opposition was 
inside the committee, which apparently did not favor a change in 
policy at this time. 

The only new work carried out during the year was the ditching 
of sixty acres at Groton Long Point, where 28,000 feet of 8x20 inch 
ditch was installed by Eaton, Brown & Simpson, Inc., of New York. 
This ditching was done and a bridge over the main outlet, constructed 
by this firm at a cost of $1,000.00, three-fourths of which was sub- 
scribed by the members of the Groton Long Point Association. As 
there are no other marsh areas in the near vicinity, this work should 
bring marked relief to the locality from the mosquito pest. 

Preliminary surveys of mosquito conditions have been made in 
a number of localities; one at the request of Mr. J. Frederick Jack- 
son of the State Health Department, covering Lydall’s Brook in 
Manchester. This stream is polluted by waste from paper mills and 
other factories and the house or rain barrel mosquito was breeding 
abundantly in it for a distance of nearly three miles. The State 
Health Department has taken up this matter and will probably find 
some solution of this problem. 

During the season, all work done in former years and coming 
under the state aid plan has been properly maintained under the 
supervision of Mr. Sealy. The total cost for the year of all new 
work and maintenance, including supervision, amounted to $6,199.89. 


PRESIDENT RIDER: We have yet remaining two papers on the 
morning program, which it was thought best to put over until after 
dinner, as our people are used to New York time and we are getting 
hungry, and we want to get dinner on time. Of course we are an 
hour later. But there are some matters, I understand, that we 
want to consider briefly before adjourning. 

Mr. Rozpert Encre: I think everybody here has noticed the 
fact that we have got to depend on the women for a good deal of 
help. We always did, but we did not always recognize it. And 
they have come to the front recently very strongly and I believe that 
therein lives one of our greatest hopes. It we can enlist the women 
in our campaign we certainly can get a good deal further than we 
have gotten, and I know they are anxious to help us. 

Last Fall, I think it was, the Women’s Republican Club was 
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» formed. They had a meeting at the Robert Treat Hotel in Newark 
and they expected about two hundred women to respond to the call: 
to form or concrete this Women’s Republican Club; and instead of 
two hundred there were nearly seven hundred women reported at 
that time. Now I will defy anybody to mention any call sent out to 
a lot of men, no matter what the cause, unless it be a jamboree of 
some kind, that will be responded to like that. 

Now if there is that much enthusiasm in simply joining a club 

let us with our big project approach these women and get them into 
partnership with us. It so happens that we have the spring con- 
ference of the New Jersey Women’s Republican Club starting today 
at one o’clock or two o’clock this afternoon. Tonight they have an 
informal reception in the convention room of Haddon Hall. They 
are to be addressed by Senator Edge. And as I came out from the 
moving picture exhibit there a little while ago a lady who is from the 
upper part of the state, from Morris County, very much interested 
‘In mosquito work, said, “Why don’t you get the women to help 
your” “Well,” I said, “We want to.” She said, “Why den’t you 
go and tell them about it tonight?” I said, “I think that is a very 
good idea. Do you think they would like to see us?’ She said, 
“I am sure they would.” 

So I have had it on my mind ever since, and I sent an emissary, 
or an emissary volunteered to go, and Mrs. Feichert who was Presi- 
dent, said they would be very glad to hear us. 

Now, gentlemen, I suggest that we have an almighty good spoke- 
man here in this audience for this cause, a man who knows how to 
talk to anybody, particularly the ladies. He has made this work his 
lifework, almost, and I feel sure that you will agree with me that if 
Dr. Ralph Hunt would present himself to the ladies this evening and 
tell them out project and ask them to help, that he would meet with 
a good reception and the mosquito cause would suffer no setback. 
I make that a motion. (Applause). 

PRESIDENT Riper: Is that motion seconded? 

(The motion was seconded). 

PRESIDENT Riper: Are you ready for the question? 

(The question was called for). 

PRESIDENT RipER: All those in favor say aye; opposed no. It 
is a unaminous vote, Dr. Hunt. You will see that our association 
is properly represented before the ladies. 

Mr. Dozssins: May I call your attention to Mr. Howell’s paper 
of last night.. I think that paper was passed over rather lightly. 
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It seems that Mr. Howell has gone into certain ideas that are essen- 
tial to this work and I think if his ideas were taken up and investi- 
gated we might get some benefit from it. If it meets with your 
approval I would offer a motion that his paper be referred to the 
Executive Committee of this association. | 

(The motion was seconded). 

PRESIDENT Riper: The same thing occurred to me last evening. 
I waited for some time for some motion of that kind, but it seems 
we were occupied with something else and neglected it. 

All in favor of the motion say aye; opposed no. It is so referred 
to the Executive Committee. 

SECRETARY HeEapLEE: Mr. Chairman, on next Monday one of 
the Atlantic City papers expects to run a very full account of the 
convention with pictures, and it is intended that the pictures shail 
include a picture of the men in a group at this association, and a 
picture of the ditching machine, in fact several pictures of the ditch- 
ing machine in operation. And the photographers are outside and 
they want your pictures for this purpose; and it seems to me that it 
is a good, first-class proposition to give them that picture, in order 
that it may be used in the paper. If you are inclined that way all 
we have to do is to walk through this hall to the first outlet just 
across this open space, right down here alongside the building. The 
photographers are out there and in a few minutes they will have the 
picture and you can go to dinner. 

Now as regards the afternoon session, I think the Chairman did 
not mention that the afternoon session should begin not at two o’clock 
but at 2.30, so that you may have time to get your dinners. 


FRIDAY AFTERNOON, SESSION 


(The meeting was called to order at 2.40 P. M. by President 
Rider). 

PRESIDENT RipER: The meeting will come to order. Theré were 
two numbers on our morning program that were not carried out, and 
we will take those up first before the business meeting. 

Next will be “Anti-Mosquito Work in Nassau County,” by W. M. 
De Mott, Chief Inspector, Nassau County Mosquito Commission. 


The Nassau County Mosquito Extermination Commission was 
organized in June, 1916, with county wide powers directed by law to 
exterminate mosquitoes throughout the extent of Nassau County. 


SALT MARSH. 


During the past four years, the commission has installed a little 
over 5 million linear feet of ditches on the salt marsh from Inwood 
to Seaford, draining an area 14 miles long and 3 miles wide, at a 
cost of $38,827.47. 

During the season of 1920, a salt marsh labor crew consisting of 
2I men was employed for maintenance and patrol from April to 
October Ist. The cost of maintenance and patrol was $10,471.59. 

After the maintenance and patrol work was discontinued, the 
commission employed a labor crew to install new ditches on the 
mainland areas at Seaford, using the new salt marsh ditching spades 
which I have invented. 

With these new spades we can install the main 10x30 inch ditches 
for two cents per linear foot, and the spur 8x20 inch ditches for one 
cent per linear foot. We are saving money by installing our own 
ditches. We have carried on the ditch digging all winter, and have 
drained some of the worst breeding areas on the salt marsh in the 
county. 

There was a marked decrease of salt marsh mosquitoes from 
Inwood to Wantagh, a distance of 12 miles on the South Shore, and 
no salt marsh mosquitoes on the North Shore from Great es to 
Cold Spring Harbor, a distance of 17 miles. 

We found our worst breeding areas on Long Beach, Nassau-by- 
the-Sea, and High Hill Beach where very little work has been done 
to eliminate the trouble. During the season of 1921 special efforts 
will be made to get these beaches under control. 
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NORTH AND SOUTH SHORE UPLAND FIELD WORK 


For the purpose of mosquito control on the upland, let us first 
make a study of malaria. From whatever angle it is viewed, the 
malaria problem must appeal to any thoughtful person as one of the 
chief questions in any community where it is prevalent. Health 
must be considered as one of the main aspects of any place. 

Why it is important? -It is important from simply the standpoint 
of health. Physical preparedness underlies all other preparedness. 
Malaria is a subtle disease. It constantly lowers the efficiency of the 
patient, it decreases the resisting power of the system to throw off 
other disease germs, it enters frequently into complication with other 
diseases and, at times, makes diagnosis uncertain. 

Why should the presence of malaria be kept secret any more than 
other diseases? Malaria can be prevented. y 

How? By exterminating the Anopheles mosquitoes and keeping 
their breeding places under control, by organizing a system that 
will enable the men in charge of the inspection and oiling to get 
over the territory often. 

The chief engineer must be in constant touch with his men, 
co-operating with his force at all times, and with but one object in 
view—mosquito extermination and malaria control. 

In Nassau County we have had a long fight against the Anopheles 
mosquitoes as our malarial problem has been a serious one. Follow- 
ing is the record made by the commission since its organization in 
1916, 

Previous to 1916 the number of malaria cases in four communi- 
ties was 475 annually. During the year 1916, the number of cases 
in these four communities was reduced to only 56; in 1917 to 51. 
Then in 1918 the automobile transportation was installed and we 
reduced the number of cases of malaria for the whole county to 5; 
in 1919 to 3. During the year of 1920 the Anopheles mosquitoes 
were fought to a standstill, although breeding was found in 24 
communities. The field force worked with untiring efforts to keep 
malaria out of the county with the satisfying result of no cases of 
malaria in Nassau last year. 

We are also fighting and exterminating the Aedes and Culex mos- 
quitoes ‘that are found breeding when inspections are made of the 
upland violations. Following is the percentage of the different kind 
of breeding found and exterminated on the North and South Shore 
field work during the year 1920: 
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South Shore North Shore 


A ie) Ces ae eer 46% 48.2% 
« PACU ES Wet Wein diel s Beata b sia > 497 12. % 
VANOPHCIES. “oe. ce vice weocus 5% 39.8% 


To date no attempt has been made to start a house to house 
campaign against the Culex pipiens, as we have a large number of 
field violations to keep under control. This year we anticipate start- 
ing the house to house work in the incorporated village of Free- 
port. 

Our yearly appropriation is not sufficient to carry on a county wide 
house to house campaign together with the salt marsh drainage and 
the upland field work, so we are going to clean up one village at a 
time until we get all of the salt marsh drained and under control. 

Summary of upland work season of 1920: 


igcatemummer Of Owners Of violationS.............cccscecnccsclewes 652 
Wie PanegiMIeE OF MISPECEIONS. «65 ceili oboe tec vnccceuctvsescrccees 12,595 
Mota ounber of times breeding killed............ ccc adeeeectense es 1,877 
mopiminmber Or Callons of oil used... of. .6.. oe. ek ec ck cle ee ce tee 16,443 
Moaunootee mew ditches! installed. ¢. 050... tte eee ees eke 28,864 
Total footage old ditches cleaned.............. SR een eee . 663,449 
Nota rootace old ‘ditches recleaned...35....... ced ccc cee cesewece 12,425 
ianuinmumper or ponds lowered. ....0......c.cccc cece cceceseccrcue 34 
Granumber Ot Swainps drained... 0.2.0... c cc cewdsccwctovaces I 
Total footage pond edges trimmed and cleaned................008: 5,000 


Inspections made every 6 days. 

Territory under control, 200 square miles. 
Cost per acre, I2 cents. 

Number of malaria cases in entire County, o 


AUTOMOBILE TRANSPORTATION 


The commission owns 8 automobiles, 3 motor boats, and I motor- 
cycle which are used as follows: 

Two suburban body cars are used to transport the upland labor 
crews. 

One touring car for the chief engineer. 

One motorcycle for the machinist (used to reach a break-down). 

One truck for the salt marsh mainland labor crew. 

Three boats for the mainland and island areas. 

Four small commercial cars for the upland inspectors. 

The upland inspectors’ cars are equipped with a small box body, 
large enough to carry one barrel of oil, two spray pumps, and 2 four 
gallon oil tanks. 
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Instead of employing a man to do inspection and another to oil, 
I combined the work and had the inspector do the oiling. I am very 
much in favor of team work; two inspectors work together better 
than one alone. This is the method, 1 automobile, 2 men, 1 barrel 
of oil, 2 small oil tanks and pumps, hose, and spraying nozzles 
attached. 

Inspections are made and when breeding is found, the violation is 
oiled, and the larvae killed immediately. 

Following is the cost of operations from April to September 30th: 


Ghiet' Engineer, Seeretaryand Clerkoo. 2). oe) eee $2,526 00 
2) District Inspectors ou) leas elo fad Vee eens lat ee 1,663 00 
TU Inspectors cscs Me iQ ie CS A IE OIRO ile, ee 7,287 50 
D2 AB GEEMIEN see esas ees. ett hie oh ete ie 4 bee Heke ese othe wh Rant ddd ee aR 1,200 00 
24 leaborers,..salt marsh) and aipland., 2s 3... a eos se ee eee 11,834 00 

TOAD wedi, Bes Reed VA RY. Ra aN Ee la | Ly chil a $24,510 50 

MOTOR TRANSPORTATION 

Repair parts, 8 cars, 3 boats, 1 muzorcycles..n 7.45.66 ke ee $375 57 
Gasoline, S'cars,-3 boats, 1 motorcycle: .i. 7s. mais eee ee 1,181 34 
Iuubricating orl, 8 cars; 3 boats,.7 motorcycles. 2. 0 4. eee 64 50 
B st DCHATIIS Gif cers bial oe oie! s Sewter al obel GAIN. S el omate isle brag at ua eeeOts Sb Ne tah ea 685 00 

Potal ieee caewars eolieede WSS Coe uae ele apee Rete a hee ean $2,306 41 
Gostiper vehicle per imomnthiy 5 4.c.c55, fn beeen eae cl os cue ee a $32 04 
Cost’ per vehicle per, working-day. .. 0%... c.4! sn eae. Ma obese ee I 24 


One big factor of our success is our motor transportation. We 
have a fully equipped repair shop and one expert machinist who 
keeps the cars and boats in perfect running order. 

Unquestionably, motor transportation has given Nassau County 
mosquito extermination. 


PRESIDENT Riper: This report was very gratifying. As the 
result of work in Nassau County, if all the counties that are affect- 
ed with mosquitoes would dé as effective work we would soon learn 
to appreciate the absence of mosquitoes. 

“Anti-Mosquito Work in Greater New York,” by Eugene Win- 
ship, Sanitary Engineer for the New York City Department of 
Health. 


Mr. Chairman and Gentlemen: At the request of Dr, Headlee, 
it gives me extreme pleasure to present for your information, a brief 
resume of anti-mosquito work in Greater New York since its incep- 
tion. 
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Greater New York has been an active participant in the work of 
mosquito extermination since the year 1903 to the present time. 

Doubtless there are a number attending this convention, who have 
passed through the experimental stages of the anti-mosquito cam- 
paign. Taking it for granted that the delegates at large are fully 
conversant with the difficulties encountered, and overcome, during 
this period of stress and hardship it is not my intention to insult 
your intelligence by enlarging upon this phase of the work. 

The character of the work, and the methods employed are so well 
known that we do not think it necessary to take up your time by a 
descriptive detail. While many methods have been employed with 
more or less success, it has been agreed by the authorities, that the 
present methods employed are most economical to obtain the required 
results; namely, filling, ditching, and oiling, when necessity requires, 
pending permanent improvement. 

The period between 1903 and 1905 was spent in experimentation, 
with a view to determining the greater source of supply. Oijul was 
distributed promiscuously with indifferent results. Finally it was 
learned that the salt marshes were responsible for the greater num- 
ber of mosquitoes. 

In 1905 a contract was let, and the digging of ditches on the salt 
marshes in Staten Island was commenced. 

The development of anti-mosquito work in Greater New York 
absolutely depended upon the success of the initial work. Because 
of the success of this work the authorities were assured that the 
proposition was practical, and could be accomplished. The neces- 
sary funds were appropriated, additional contracts were let, embrac- 
ing all boroughs with the exception of Manhattan, and a permanent 
force of mosquito exterminators established. At the present time 
all the salt marshes have been drained in the city limits. 

Our work is largely augmented by the efforts of the regular san- 
itary force of Inspectors, and is a part of their regular district work. 
Local breeding is practically taken care of in this way under a sec- 
tion of our sanitary code provided to cover the breeding of mos- 
quitoes. 

We have been particularly successful in securing the co-operation 
of the various civic associations, private interests, and realty oper- 
ators throughout the city. 

As a result of our work we find that after a number of years the 
drainage system as applied on our salt marshes requires supple- 
menting because of its solidification. This is being done as rapidly 
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as possible with the force available. It must be borne in mind that 
tide covered areas require no drainage. 

The area of activities is gradually decreasing, because of fills com- 
pleted, and in progress, public improvements by private interests, and 
pump fills, covering large areas of what was formerly salt marshes, 
prolific breeding places for mosquitoes. 

From the foregoing it must not be inferred that our progression 
has been without let or hindrance. In many cases we find our 
work wholly or partly nullified by artificial conditions, created by 
commercial interests, which, however, are only temporary, and which 
eventually will be abated. Physical conditions occur through human 
agency, which can only be overcome by persistent effort. 

With a few exceptions we have no hesitation in stating that as a 
whole the salt marsh area in Greater New York is practically immune 
from the breeding of mosquitoes. The exceptions are due to the 
filling in of creek beds intentionally or otherwise, which necessitates 
the grading of ditches; and obstructions caused by commercial 
interests which are being corrected as expeditiously as possible. 

We have endeavored to anticipate the change in physical condi- 
tions, and find that our efforts in this direction have been worth 
while. Excellent results have been ,obtained by early spring work, 
opening outlets, even though drainage ditches remain frozen, thereby 
permitting the ditches to flush thoroughly, when released from the 
clutch of winter. During an open winter there are very few days, 
either on the salt marshes, inland swamps, or water courses, when 
we cannot work to advantage. 

It is impossible to estimate the resulting improvement in the 
health and comfort of our 6,000,000 population. Large sections of 
land, at one time under water, are now thriving farms. Home sites 
are now available that were formerly inaccessible, permitting the 
settlement of sections otherwise impossible without drainage and the 
elimination of the mosquito pest. 

The original costs and maintenance of the work is very small in 
comparison with the increased revenue derived from taxes and 
other valuations of marketable value, which have increased in pro- 
portion. 

The days of experimentation are past, and the finish of the mos- 
- quito, as an economic factor is in sight. It has been a long and 
bitter struggle against natural forces, and until recent years, the 
hostility and indifference of mankind. However, until we have 
eliminated the mosquito as a factor in our lives, we cannot afford 
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to relax our efforts. Co-ordination and co,operation from every 
source are absolutely essential before we catl accomplish what we 
have fully determined to do. We must have the good will and 
implicit faith of those we are striving to benefit. Once we are 
~ assured of the foregoing, nothing else matters. Undoubtedly propa- 
ganda that can be readily assimilated will gain many recruits and 
beneficial results realized not only in the present but in the future 
generation. Last but not least enthusiasts not only to lead, but, 
content to follow, ever keeping in mind that humanity is the bene- 
ficiary. | 

In Greater New York from 1905 to 1921 there was a total of 14,- 
085,621 feet of ditches dug at a cost of $444,952.98, draining approx- 
imately 25,000 acres of salt marsh and inland swamps. In addition 
there has been $700,000.00 worth of work done by private interests. 

The maintenance force employed annually and on a per diem 
basis, including equipment and supplies, costs the City of New York 
about $50,000.00 per annum. 

In conclusion, in behalf of the Department of Health, City of 
New York, we wish to thank the states and counties, contiguous to 
the Greater City for their co-operation during the past year. 


PRESIDENT RipER: We are very glad to hear from our neighbor- 
ing city of New York. 

We have with us today our friend Dr. Howard, who you have 
seen here before and heard, and he is obliged to leave, I understand, 
sooner than arranged on this program, and it is suggested that we 
let him take the place of what was to be the next on the program, a 
business meeting, and postpone our business meeting until after we 
hear from Dr. Howard. It gives me very great pleasure, gentlemen, 
to reintroduce to you Dr. Howard. (Applause). 

Dr. L. O. Howarp: Gentlemen, I always feel as if I were some- 
what out of place before the New Jersey Mosquito Extermination 
Association, because I am not able to talk about the exact and parti- 
cular. problems that you are dealing with so successfully; but Dr. 
Headlee assures me that your interest in mosquito problems extends 
beyond the state problem and you are interested in everything con- 
nected with mosquito work. 

A year ago I gave you a general summary of mosquito work which 
has been going on in the world and has been going on since the be- 
ginning of the world war. At this convention Dr. Headlee suggested 
that two of my very competent assistants, Drs. Van Dine and King, 
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who are carrying on some plantation work in Louisiana, send up a 
paper, and they were unable to come themselves but sent their 
paper, which concerns one, especially, of the very interesting pro- 
blems. 

Five or six years ago I gave a talk about the initiation of this 
experiment. Down in the south repeatedly, in the richest part of the 
south, which is the delta region of Louisiana and Mississippi, where 
the soil is richer, probably, than in any other part of the world except 
possibly the delta of the Nile, the great obstacle is malaria, and the 
planters down there have realized for a good many years that there 
is an enormous economic loss from malaria among their laborers. | 
Now we have gone into a large plantation to see if we can find out 
exactly what the economic loss is and how it may be abolished. We 
worked on that for some years. And this paper of Drs. Van Dine 
and King deals with one particular phase of this question. I shall read 
only two or three pages of this manuscript and hope that you will 
find it interesting enough to pay you to read it, so that you can get 
the details better than I can give you in this short time. 

Dr. L. O. Howarp: In connection with a general study of the 
biology of malaria mosquitoes on a plantation in the lower Missis- 
sippi valley, a large number of collections of adult Anopheles have 
been made over a period of several years (1914-1920). ‘The fol- 
lowing report is an analysis of these data to show the average abun- 
dance of malaria mosquitoes in the typical rural community and 
among the class of residents most affected by the disease. No at- 
tempt is made in this paper to compare the abundance of Anop- 
heles with local breeding conditions, or with any other contributing 
factors that influence abundance. 

The collections were made on a plantation located at Mound in 
north-east Louisiana. In this plantation there are approximately 
1800 acres of open land of which 1200 acres are in cultivation 
under the negro tenant system of labor. Cotton is the principal 
crop grown with corn secondary. The remaining 600 acres of 
open land is devoted to pasture and hay with some cotton grown 
on the day-wage system of labor which is drawn from the tenant 
class. There is an average of 69 tenant families on the plantation 
with a tenant population of 296 persons, giving an average of 4.26 
persons per family. Each family cultivates an average of 17.4 
acres of land. The tenant houses are scattered over the plantation 
in typical rural fashion, each tenant being located on the land 
assigned to him for cultivation. The open land is intersected by 
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roads and bayous separated into fields of varying extent by timber 
growth and by undrained portions of the plantation, so that the 
distances between the houses are greater than would be indicated 
by the comparatively small amounts of land cultivated by each 
tenant. The collections considered in this report are those taken 
- from the tenant houses only, those from the town’of Mound not 
being included. Thus the results apply strictly to the rural con- 
ditions found on a cotton plantation in the delta. 

An indication of the malaria infection among the tenants on 
this plantation is shown by blood examinations which were made 
during August in 1915, 1916 and 1917 and which gave an average 
parasite rate for the three years of 16.5 per cent. This is of in- 
terest for comparison with the Anopheles abundance on this place 
and for further comparison with the parasite rate and Anopheles 
abundance found in similar work elsewhere. 

The mosquito collections have been made inside and under the 
tenant houses, in the stables, and in practically every kind of out- 
building or resting place to be found about the tenant homes. The 
houses of the tenants consist of two, three and four room frame 
buildings which are raised an average of 2.5 feet off the ground, 
the sills being supported on wooden blocks. At most of the houses 
there is a small stable or shelter for the work animals or cows, 
there is usually a small cotton house, and often a corn crib, chicken 
coop or shed. In all of these buildings mosquitoes are to be found 
during the daytime, resting in the darker corners or ‘on the walls 
and ceilings. The majority of the resting mosquitoes are engorged 
with blood and are easily caught in the collecting tubes. The 
elevation of the houses from the ground provides a large open space 
underneath which is frequented by dogs, chickens, and other do- 
mestic animals and, as is shown, is the principal resting place of 
adult Anopheles during the daytime. The stables are next in im- 
portance in the relative abundance of Anopheles resting in them. 
Fewer numbers are found inside the houses and in the out- -buildings, 
other than the stables. 

During the seven years in which this investigation has been in 
progress, over 1800 collections have been made at go tenants houses 
and out-buildings, and from the various buildings at these locations 
a total of 132,167 Anopheles have been collected, counted, and classi- 
fied as to species, sex, and resting place. The majority of these, 
98.53%, were Anopheles quadrimaculatus, 1028 specimens or 0.84% 
were Anopheles punctipennis and 836 specimens or 0.63% were 
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Anopheles crucians. A very few specimens of Anopheles pseudo- 
puncitpennis have also been taken. As all of these species are 
' proved to be carriers of the malaria parasite, they have all been. 
included in the general averages although some differences in habits 
have been noted. 

In summarizing the collections monthly averages were cbtained 
for each type of resting place and these monthly rates were then 
averaged for a yearly rate or for a monthly rate for all years. 
These averages are naturally subject to errors and one source of 
error in our data is the fact that collections were not made uniform- 
ly for each month in each year, also further error arises from the 
fact that during the first few years different groups of houses 
were examined in different months. Beginning in 1918, after the 
preliminary work covering all the houses on the plantation had in- 
dicated the principal resting places, 20 to 25 locations, well scat- 
tered over the plantation, were selected and these same buildings 
examined each month. 

Unfortunately for the value of the final averages, most of the col- 
lections in 1918, which was the low mosquito year in the series, could 
not be included in the summary since they were only partial collec- 
tions. In 1920, which was a year of extremely high mosquito 
abundance compared with previous years, collections from the 
stables were not made and the relative proportions of mosquitoes 
found in these buildings in previous years was applied to the house 
collections in 1920 in estimating the total numbers present around 
the tenant homestead. This probably makes the figures for stables 
too high for 1920 and in that case the average would be proportional- 
ly high. However, the average miscellaneous collections in out- 
buildings other than stables about the tenant houses are believed to 
be too low, due to probable incomplete search in all places at time of 
each collection, and the one tendancy may serve to offset the other 
in the final averages. 
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TABLE I 


AVERAGES OF ToTAL ANOPHELES COLLECTIONS AT NEGRO TENANT HoMEs, 
Mounp, LovuIsIANA, FOR 1914-1920 


AVERAGE PER BUILDING 


~ Inside 
No. of house Under Misc’l 
Month yrs. * (Incl. porch) house Barns out-bldg. Total 
Jan. and Feb... 4° A: 8 5.8 ut 7.2 
MATER. st... 2 5.3 3.3 7.60 Lt 17.3 
210671 Mele el 4 5.5 10.6 10.7 1.0 27.8 
Vie 4 221 151.0 57.0 4.6 22007 
Men iy te ts 4 19.8 336.9 IOI.4 8.4 466.5 
SAMUEL sd hirs <hieipeec, «:« 5 60.7 314.2 101.3 6.2 482.4 
CUA ISUISE Bh. ds, 5 BAL7, 211-4 50.2 3.5 299.8 
September .... 5 23.9 150.3 57.4 4.1 2355) 
Getaber oo.) 6% 3 6.3 17.4 13.4 Te a 38.2 
Noy. and Dec.. 3 3 2.5 Is 3 4.6 
MAY TO SEPTEMBER 
PeMmerd meses Cina Ss siesta 32.5 232.8 73.4 5.3 344.0 
Percent, of total: ...< +. 0.4 67.7 21.3 1.6 100.% 
OCTOBER TO APRIL 

PTC tes ose te ain, o eisie ayate 3.6 6.9 7.8 wi 19.0 
ier cet, ot total. .....% 18.7 36.5 41.1 3.8 100.% 


*The number of years in which a monthly average for the corresponding 
month is included in the summary. 


The above table, Table 1, gives the final averages by months 
and by types of resting places for the negro tenant buildings for 
all locations which could be included in the summary. (Months in 
any one year in which only a few collections were made are not 
included). 

The principal months of Anopheles abundance were the five sum- 
mer months from May to September, and the Anopheles collected 
during this period constituted 94.8% of the total catch. During the 
warm summer months two-thirds (67.7%) of the Anopheles were 
found underneath the houses. About one-fifth (21.3%) were taken 
from stables, 9.4% from inside the houses and 1.6% from the miscel- 
laneous outbuildings. 

During the cooler months, October to April, the resting places 
for the relatively few mosquitoes found (5.2%) changed consider- 


80 N. J. Mosguiro EXTERMINATION ASSOCIATION . 


ably, the proportion under the house being reduced (to 36.5%) and 
the proportion from the stable and inside the house being nearly 
doubled (41.1% and 18.7% respectively). 

The two months with the highest rates were June and July, with 
the July rate slightly higher than that for June, and with an average 
of well over 400 Anopheles per collection for each of these months 
for each tenant house and its out-buildings. There was some varia- 
tion in the highest month in different years. In 1914 the August 
rate was higher than for July and in 1919 and 1920 June was the 
highest month. For 1916 and 1920 the September rate increased 
somewhat over the previous month. 

The rate for the five summer months from an average of ail years 
was 344 Anopheles for each tenant house and its out-buildings. 
About 10% of these, however, were males, which subtracted from 
the above figure gives a total of 310 female Anopheles from which 
the average tenant family and’his domestic animals are subject to 
attack during each day of the five months. The daily rate is, of 
course, a varying rate and the actual curve of density shows a rapid 
_ rise from a low point in April or early May to a high point in June 
or July and this is followed by a correspondingly sharp drop to the 
latter part of September or the early part of October, as shown in 
the accompanying chart (Chart 1). 

Some explanation of the rate obtained per tenant home is neces- 
sary inasmuch as the averages for one year (1920), the high mos- 
quito year of the series, varied so much from the other years. The 
record for the low year (1918) of the series could not be included 
in the summary and the high year, when averaged with the other 
years, about doubled the rates obtained, at least for the collections 
under houses. The summer (May to September) rate for 1920 
alone was 627.0 Anopheles per collection for underneath houses, 
while for 1919 the summer rate was 96.5 and for 1915 was 78.8 for 
underneath. The summer rate for all years previous to 1920 (not 
including 1918) was 115.6. On the other hand to include a low year 
would not affect the final averages as much as might be expected. 
For example, if the summer rate for 1918 had been as low as 50, 
for underneath the houses, to include this rate in the average for all 
years underneath the houses would reduce the final figure only about 
14% or from 232.8 to approximately 200. In this connection, too, 
the facts must be considered that in the earlier years different groups 
of houses were worked in different months and that the work as to 
methods and technique was in process of development with con- 
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sequent changes in untrained personnel. These factors do not apply 
to the collections for 1920, and it is true that the increased totals for 
that year are due in part to the facts that all of the collections were 
made from the same group of representative houses, that these 
houses were collected regularly and that the work was done by the 
same personnel under careful checking throughout the season. 
From this it is seen that subsequent data may show the fina! aver- 
ages obtained to be nearly normal, at least much nearer the normal 
than any low year available would indicate. 

A few of the highest collection records made during the work 
are of interest to show what has been encountered on this plant- 
ation in the way of maximum abundance. Four hundred and thirty- 
five Anopheles were collected inside a four room house occupied by 
a tenant family of eight people in 1915, 754 Anopheles wete taken 
from a single table in September, 1919, and 4968 were found under 
* one house in June, 1920. In the last record not all of the mosquitoes 
_ were collected, the remainder being counted after more than 3800 

had been actually collected in the chloroform tubes. In 1920 this 
same house had an average of over 2000 Anopheles for each collect- 
ion of the five summer months (collections made once a month). 
The June averages for all of the 25 houses which were collected 
underneath in 1920 was 1040 Anopheles per collection per house 
and these houses were all scattered over plantation with a maximum 
distance between the two farthest removed from each other nf about 
three miles. | | 

The tenant houses and their out-buildings are apparently the 
principal resting places for the engorged female Anopheles, and the 
majority of the specimens which have fed at night on the people or 
on the domestic animals around the place can probably be taken 
the following day from these resting places. An idea of the amount of 
feeding which takes place may, therefore, be obtained’ from the 
above data. The average of 310 female Anopheles is taken as the 
daily rate for each tenant house and its out-buildings. The per- 
centage of fed females as indicated from the dissection of over 2085 
Anopheles collected at Mound in 1917 was 84%. This applied to 
the rate of 310 reduces that figure to 260.4 fed females about each 
place. The average number of people in the tenant families on 
this plantation was 4.26 for the years, 1915,,1916 and'1917. A 
count of the domestic animals at 24 places in 1920 gave totals of 53 
mules and horses, 32 cows and calves, 172 hogs and 26 dogs, or an 
average of 11.79 which when added to the number of people makes 
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a total average of 16.05 animal hosts’ at each location, without includ- 
ing chickens or other animals which may also serve as hosts. The 
260.4 fed females divided among the 16.04 animal hosts gives an 
average of 16.2 mosquitoes per animal host for each day of the five 
. summer months. This would not be the daily feeding rate if the 
females remained more than one night around the buildings and did 
not seek a blood meal every night. This is probably the case. The 
rate of 16.2 Anopheles per animal host does, however, express the 
average number of fed females found about a tenant house and its 
out-buildings each day whether the meal had been taken one, two or 
more nights previously. 

The June, 1920, average of 1076.2 Anopheles per house (inside 
and under) gives an indicated total of 1395.7 mosquitoes per loca- 
tion, from the proportions as shown in Table I. This figure when 
reduced by the relative proportion of males for that year (13.6%) 
and by the per cent. of unfed females gives a daily rate for fed - 
females per animal host (including humans) of 63.1. Computed in 
the same way the daily rate for the five summer months in 1920 the 
, number was 40.1 per animal host, and for the same five months in 
1919 the figure was 6.4. 


SUMMARY 


1. Collections of over 132,000 adult Anopheles have been made 
from houses and out-buildings of the negro tenants on a cotton plan- 
tation at Mound, Louisiana. The records extend over the years 1914 
to 1920 and have been summarized to indicate the average abund- 
ance of malaria mosquitoes around the typical tenant house. 

2. The five summer months, May to September, were found to be 
the months of principal abundance, with the highest rate occurring 
in July. The average number of Anopheles found during these 
five months resting in and around the tenant house, including the 
out-buildings, was 344, of which about 10% were males and 90%, 
or 310, were females. Of the females 84%, or 260, are considered 
as having had blood meals previous to collection, the percentage 
being taken from dissections made in 1917. 

3. The average tenant family on this plantation consists of 4.26 
persons, and there are for each family an average of 11.79 of the 
larger domestic animals (mules and horses, cows and calves, hogs, 
and dogs). This gives a rate of 16.2 female Anopheles for each 
host (without attempt to consider any host preference which Ano- 
pheles of this region may or may not have). The May to September 
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daily rate for fed females was 40.1 per host in 1920 and for the 
same months in 1919 it was 6.4 per host. 

4. The types of resting places in which Anopheles were found, 
with the relative abundance for the summer months, were as follows: 
Under houses, 67.7%; stables, 21.3%; inside houses, 9.4%; and 
miscellaneous out-buildings, 1.6%. In the colder months, October 
to April, with an average of 19.0 adults for each tenant house and 
its outbuildings (including stable), the relative abundance was: 
stables, 41.1%; under houses, 36.5%; inside houses, 18.7%; and 
‘miscellaneous outbuildings, 3.8%. 

5. Four species of Anopheles have been encountered, of which 
Anopheles quadrimaculatus is by far the most abundant, constituting 
98.53% of the total number of Anopheles collected. 0.84% were 
Anopheles punctipennis and 0.63% were Anopheles crucians, while 
only three specimens of Anopheles pseudopunctipennis have been 
determined. 

6. Blood examinations of the tenants on this plantation in August, 
IQI5, 1916, and 1917, gave an average malaria parasite rate for the 
three years of 16.5%. ; 

The authors wish to acknowledge the assistance received in the 
collections from the following: Messrs. H. H. Kimball, R. Cox, T. 
H. O’Neill, W. H. Dumont, U. C. Loftin, A. H. Greer and L. Z. 
Naylor. | 

As I say, this is only one aspect of the investigation and is given 
to you to show how extensively they have been going into the inves- 
tigation. I will leave the paper with the Secretary for future pub- 
lication. (Applause). 

PRESIDENT Riper: Next on the program is a discussion “The 
Mound Louisiana Work” by Dr. Frederick L. Hoffman, Statistician 
of the Prudential Life Insurance Company. Now the Prudential 
Insurance Company has as mfich interest in prolonging life as any 
of the rest of us. 
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Abstract of Address 
on the 


Malaria and Mosquito Investigation at Mound, La. 


By Freperick L. Horrman, LL.D., Third Vice-President 
and Statistician, The Prudential Insurance Company of 
America, and read before the New Jersey Mosquito Exter- 
mination Association at Atlantic City, N. J., April 28, 1921 


The present discussion is largely concerned with the methods of 
inquiry followed at Mound, La., by the U. S. Bureau of Entomology 
under Capt. D. L. Van Dine; the International Health Board; 
and Dr. Louis J. Petritz. The investigation extends over five to six 
years, having been seriously interfered with by the war, which has 
made a complete reconsideration of the original plan inevitable. The 
investigation concerns (1) topography -and external conditions 
affecting the local prevalence of mosquitoes and the local incidence 
of malaria; (2) the relative prevalence and density of anopheles 
mosquitoes, differentiated according to species, sex, etc.; (3) the 
correlated medical aspects of the problem; (4) the population facts 
and related sociological considerations, particularly housing condi- 
tions; (5) agricultural economics, including actual data relating 
to cotton production as affected by malaria occurrence; (6) meteor- 
ological data correlated to mosquito density, disease frequency, 
etc.; and (7) preventive measures purposely or incidentally intro- 
duced as the result of the investigation. 

The technical information secured does not readily lend itself to 
mechanical or statistical analysis, and the methods are necessarily 
affected, if not determined, by local conditions as well as by the 
appropriation available for scientific fesearch. In its final analysis, 
however, the collective results of such an investigation are chiefly 
statistical, suggesting qualified consideration of the facts by those 
who are familiar with standardized methods of statistical procedure. 

Emphasis has been placed throughout upon agricultural produc- 
tion in relation to malaria occurrence but only in so far as correlated 
to the biology of the Anopheles and their function in malaria trans- 
mission. There has been a careful avoidance of duplication of 
efforts by other governmental departments or associated voluntary 
health-promoting agencies, for the work fundamentally concerns the 
biology and bionomics of the Anopheles mosquitoes and the ascertain- 
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ment of environmental conditions affecting density, disease transmis- 
sion, etc. 

An important factor has been the hearty co-operation of the Max- 
well-Yerger Corporation, which has unreservedly placed at the ser- 
vice of the Government the facilities of a large plantation most 
suitably situated for the purpose. 

The preliminary work thus far has been rather in the nature of a 
survey, in which every promising clue was followed, or is being 
followed, as far as the available means permit. The work, for the 
time being at least, is not looked upon as a demonstration in the 
sense of determining a method of malaria control suitable to this 
particular section, but as an intensive investigation having for its 
objective the study of mosquitoes that convey the disease and the 
ascertainment of all facts or information useful in the better appli- 
cation of known methods, or the development of new methods and 
measures, to place malaria prevention upon a strictly economic 
basis. 

The topography of the Mound area opposite Vicksburg is of 
special interest in connection with malaria investigations. The sec- 
tion has been admirably surveyed by the U. S. Geological Survey and 
all the essential facts are a matter of convenient record. The loca- 
tion of every house has been indicated on a large-scale map in its 
relation to more or less predisposing conditions, and the whole ter-: 
ritory, of some thirty thousand acres, has been divided into four 
sections presenting special features, which are being studied. 

Some twenty-five species of mosquitoes have been determined for 
this section, the prevailing anophelene varieties being the quadri- 
maculatus, the punctipennis, and the crucians. The quadrimaculatus 
is the main source of malaria in this region but the actual degree of. 
infection has not been determined. The record card adopted both 
for mosquito and malaria occurrence seems well adapted to the 
purpose. The tentative results show the monthly distribution of the 
different species of mosquitoes as ascertained by the usual method 
but with the important addition that the amount of time required 
for catching purposes is indicated. This would naturally show a 
wide range during a period of years and according to the conditions 
under which the catch was made. All conclusions based upon such 
statistics must for the time being be looked upon only as suggestive 
of the direction in which such inquiries are likely to be most use- 
ful. But considering the Anopheles collected during IQIQ, certain 
facts may be stated as follows: 


86 N. J. Mosguiro ExTERMINATION ASSOCIATION 


The catch data throughout are divided as to whether the insects 
were caught under the house, inside the house, or in barns. The 
catch under the houses was at the rate of 229.6 specimens per I00 
minutes of time consumed in making a total of 176 collections; 
for the inside of houses the catch was at the rate of 63.5 specimens 
per 100 minutes of time, while the total number of collections was 
162; the catch in barns was at the rate of 171.2 specimens per I00 
minutes of time consumed, while the number of collections was 
170. In brief, there is very little difference in the number of col- 
lections, all of which were probably made at the same time, while 
the range in the relative number of specimens was highest under 
the houses, indicating a serious potential possibility of infection to 
those inside the houses; there was a material reduction, no doubt, 
in part at least, as the result of effective methods of screening; while 
the catch in the barns was midway between the two. The results 
may be considered of practical value in that they clearly indicate the 
relative mosquito frequency in the vicinity of houses, and the reduc- 
tion of such frequency in the houses as the result, no doubt, of pro- 
tective measures. 

In a somewhat similar manner the larval production record has 
been ascertained. For the whole area 231 collections were made 
during 1920, representing 2,620 dips, producing 2,261 larvae and 28 
pupae in the a water area of approximately 35,000 square fect. The 
relative production record for the year was, therefore, 86.3 larvae 
per 100 dips, or 64.4 larvae per 1,000 square feet of area. This 
information is, of course, available by months and for all the dif- 
ferent stations under observations, but are indications of the method 
wihch would seem sufficient for the present purpose, for it seems of 
the first importance that some kind of standardized form of relative 
mosquito density and of relative larvae production should be 
adopted. At the present time no corresponding comparative data 
for other areas are available, but extended over a period of years 
the present method should be of considerable practical usefulness 
for the section under review. 

Much, of course, has been published in the nature of mosquito 
surveys, but as a rule such investigations are limited to the specimens 
found, and while the actual numbers of insects are given, no stand- 
ardized method of relative density has thus far been found feasible. 
The question becomes of considerable practical importance in the 
correlation of such observations to medical and economic data. The 
medical statistics which have thus far been collected are only tenta- 
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tive, but a new form of record cards has been adopted by the Inter- 
national Health Board which will virtually establish a continuous 
individual health record of every person on the plantation. The 
local incidence of malaria infection is unquestionably very high but 
no data exists at the present time which would justify positive asser- 
tions. Published statements to the effect that malaria has been very 
materially reduced in Madison Parish, La., during the last few 
years are not in accordance with the facts. It would not seem advis- 
able to utilize the earlier statistical investigations, for there are 
reasons for believing that the new records will yield decidedly more 
trustworthy results, both as to blood infection and actual disease 
occurrence. 

- Nor would it seem advisable for- the time being to discuss the 
correlation temperature and rainfall data as derived from the Vicks- 
burg station, although it may be said in passing that there does riot 
seem to be the close relation between rainfall and malaria occurrence 
in the river belt of Louisiana and Mississippi as observed in coun- 
tries decidedly more malarious. 

In the absence of really trustworthy malaria statistics for Louis- 
iana the admirable morbidity data for Mississippi have been util- 
ized for the present purpose. These data extend over a period of 
seven years and, as far as known, they are the only compreliensive 
malaria morbidity statistics for any section of the world. They show 
that the incidence of the disease has slightly diminished during the 
last three years compared with the preceding three years, although 
the average rainfall was higher during the latter than during the 
earlier period. The Mississippi data also show that the monthly 
variation in the frequency of the disease is practically the same for 
the two races, while the recording incidence of the disease is some- 
what higher among the whites than among the colored. Comparing 
the 1915-17 rate with that for 1918-20, the white malaria morbidity 
rate diminished from 93.1 per 1,000 of population to 66.9, while the 
colored rate diminished from 77.6 to 59.5. This reduction, while 
not as gratifying as anticipated, is nevertheless an indication of the 
effectiveness of preventive measures, particularly in the Yazoo 
Delta, where the disease continues to prevail to a very considerable 
extent. It may be said in passing that the malaria mortality rate per 
100,000 of population for the Delta counties of Mississippi was 126.8 
for the period 1915-17 against 91.0 for the period 1918-19, indica- 
tive of a reduction equivalent to 28.2 per cent. I may add to the 
foregoing the statement that in the intensely malarious counties of 
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southeastern Missouri the malaria death rate for 1911-17 was 156.6 
per 100,000 against 71.6 during 1918-19, a reduction equivalent to 
54.3 per cent. 

The economic data of the Mound area clearly indicate a substan- 
tial per capita crop reduction as the result of malaria occurrence. 
In this case also the earlier conclusions advanced by Captain Van 
Dine can no longer be used as indicative of present conditions, 
largely affected, of course, by the price of cotton and the dis- 
turbed industrial conditions resulting from the war. The investi- 
gation includes an analysis of the cotton-ginning statistics of Madi- 
son Parish in indicating a maximum ginning period during the two 
weeks of November 1 to 14 which is at variance with statistics for 
the Yazoo Delta. 

The address, in its final form, will include a considerable amount 
of new statistical material, amplified by observations derived from 
recent foreign investigations, including particularly the malaria 
research in Great Britain under Sir Ronald Ross and Col. S. P. 
James, and the really extraordinary malaria surveys of Bengal 
under Dr. Charles A. Bentley, as well as the admirable malaria 
report and anopheles survey for the Colony of Trinidad and Tobago 
under Deputy Surgeon-General C. F. Lasalle. We have as yet noth- 
ing to compare with the scientific presentation of the results of the 
mosquito and malaria research work which is being done in these 
countries. The report on Trinidad, for: illustration, includes some 
very admirable maps showing the mosquito breeding and potential 

breeding places, which are necessarily the first basis of persistent 
- mosquito reduction efforts. The Trinidad report also includes an 
elaborate list of mosquito-breeding places, differentiating the posi- 
tion, amplified by a descriptive account, the kind of larvae found, 
and whether potential, temporary or permanent. The report further 
includes observations on rice fields and mosquito-breeding places 
produced by men, as well as on the effect of rain on mosquito preva- 
lence, and the effect of malaria on agricultural economics. 

In its final analysis the problem of mosquito control is a national 
or state rather than a local one; but at the same time all effective 
measures for permanent reduction are essentially local though de- 
pendent upon the most hearty state and national support. The effec- 
tive co-ordination of different agencies aiming at the same objective 
is, therefore, a question of the first importance. It is most gratify- 
ing to be able to say that the co-operation at Mound, La., is perhaps 
the most promising of its kind which has yet been developed in this 
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country. The Mound investigation is however but one of numer- 
ous and most encouraging efforts throughout the United States to 
solve the malaria problem on the basis of mosquito extermination. 
Probably the most ambitious, far-reaching, and promising effort of 
this kind is now being made in the State of North Carolina. There 
is no undeveloped area in the whole United States of greater future 
promise than the water-logged lands of eastern North and South 
Carolina. All those who are concerned with local measures of 
mosquito eradication can not do better than take the facts for the 
State of North Carolina into particular consideration. There, also, 
the most:hearty and effective co-operation has been developed be- 
tween the State Board of Health, the State Geological Survey, the 
State Drainage Commissions, the U. S. Public Health Service 
and the International Health Board. The outlook for the future in 
the direction indicated is, therefore, one of great promise, and it is 
with pardonable pride that attention may be called to those efforts 
which best illustrate the lessons learned from the war as underlying 
principles of a policy of industrial and social reconstruction. 


In the discussion which followed Dr. Hoffman said in part: 


“Tt is not a waste of money to publish intelligent reports. Jt 
is a waste of money to pad reports with unnecessary data. I sent 
Dr. Howard the other day an extraordinary report from Trinidad, 
two or three hundred pages, dealing in the most detail with every 
anopheles breeding area in that island. And he says there is enough 
in that for the whole United States for which the data are thoroughly 
understood, as is the data in Trinidad. 

I could give you reports from a portion of India, the Straits Set- 
tlements, Ceylon, showing enough detail of sufficient importance, 
and the facts must be thoroughly provided and the government must 
provide for the publication of the report as well as the eae 
of the information. 

We are at this time research mad—more research and more 
research. The results.of research are fairly popular and are fre- 
quently inaccessible. Rarely are they made use of anything like the 
way they should. Your work that you have been doing is one of 
the poorest described works done in the State of New Jersey. Atlan- 
tic County makes an exception, but how many of your counties 
publish proper reports? And even the report for this county is not 
by any means a full justice to what is being done here, a fully de- 
scribed account, that those who study the subject can really judge 
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of the results achieved. And I do think of an important county, a 
very important county in this state, from which a report has not been 
published I believe for several years. A small typewritten report is 
all that is available to people who want to know what is being 
done; while $100,000 is spent, yet in accounting for that expendi- 
ture is but a fraction of what it should be. 

Every year—this is the fourth year I have spoken of it here, 
emphasizing the foreign reports we get, illustrating in a beautiful 
way how the malarial problem may be visualized for educational 
and other purposes. You are making lots of mistakes if in the 
Mound investigation you do not tell your own story as picturesquely, 
as dramatically, if you please, as closely as you possibly can, and 
in- doing that should attract your attention. They are going to . 
solve, if they are allowed to do so and allowed to continue, they 
are going to solve the first essential of agricultural economics in the 
south, the question of how far the mosquito is the cause of the local 
malaria, how far the local malaria interferes with crop production. 
It will be able in course of time to show that crop production is dim- 
inishing at a certain per cent.; that there is less cotton produced, 
less corn produced than would be the case, a considerable loss in 
many cases, were malaria done away with. 

They will go further; they will show what the economic burden 
upon the individual is, what the plantation cost is in medicine, in 
medical attention, in drugs, in hospital facilities, in absence from 
work, in other elements. If that is brought together in a proper 
way we should have an unanswerable argument for malaria work 
on the largest possible scale, and all malarial work ultimately is 
mosquito work. 

You are doing splendid work in this state. You are keeping 
down mosquito production and at the same time, though you may not 
know it, you are undoubtedly keeping down the malaria rate. Mal- 
aria does not bother us in this county very much, as far as I know. 
How much it bothers us without knowing it is an open question. 
I said this before, I say it again: in my judgment there is 2 good 
deal of latent malaria in this state that accounts for much of the 
difficult cases that doctors have to deal with. We need to consider 
this question more seriously, even in this state; but you who are 
directly engaged in eradicating the breeding places, you have to solve 
the larger problem of malarial production as well. (Applause). 

PRESIDENT RipER: Dr. Headlee suggests that we have been doing 
in New Jersey perhaps a little more in that line that he has sug- 
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gested than has, been suggested in the address just preceding. We 
would like to hear from Dr. Headlee. 

SECRETARY HEADLEE: Very shortly after 1912, when the mos- 
quito work was taken up on a wide scale, the necessity of measuring 
results of mosquito work in some definite way was realized, and the 
rule finally adopted is now known as the night collection method. 
The method referred to has been published already in at least one 
bulletin of the Experiment Station and I think has been repeatedly 
mentioned in the proceedings of this association. 

There are factors that have to be evaluated. Almost every species 
of mosquito with which we deal requires a little different method of 
collection to get results that are readable and comparable. I asked 
Dr. Hoffman concerning the evaluation of the factor of the collector ; 
assuming, of course, that the collectors are faithful in the perform- 
ance of their duties. That must be assumed before you can get 
anywhere and it must be a fact. 

Now assuming that you must evaluate the value or determine the 
value of that factor not only as a collector but as an attractor of 
mosquitoes. .-There are men, and we have had them in our organi- 
zation, that do not attract mosquitoes, men whom mosquitoes such 
as we have in New Jersey will not bite. Now that must be deter- 
mined. You must evaluate the attractiveness of your collectors. 
You must evaluate the speed, mechanical, manual speed or celerity 
of the collectors; because one man, by reason of quicker move- 
ments, will collect twice as many mosquitoes under the same condi- 
tions as the fellow who is slower. 

You must evaluate the nature of your collecting places. You can- 
not compare collections taken on a street corner with collections 
taken in shrubbery. You cannot compare collections taken in a low 
lying gully, where there is a lot of moisture, with collections taken 
in the same neighborhood on top of an adjacent hill. 

You must evaluate a number of other.factors. You must eval- 
uate the time of the day when the collection is made. You must 
evaluate the temperature. You must evaluate the atmospheric mois- 
ture to get these collections sufficiently comparable to read them as 
reliable data. You must evaluate wind movements. A collection 
made on the windward side of a patch of shrubbery will be entirely 
different from a collection made on the leeward side. 

Now all those things must be taken into consideration. Our 
experience has shown that and we have had these night collection 
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systems in operation for a number of years. And in many cases 
some of these factors were not evaluated, with the result that the 
data were not reliable. . 

Now take the case of the principal malaria mosquito, that is, 
the quadrimaculatus. Under ordinary evening collection you get 
practically none whatever unless you are close to a place of breeding. 
That has been met evidently in the south by collecting in buildings, 
around buildings where they gather. 

Now in the Princeton anti-malarial work we found that our col- 
lectors in ordinary evening collections in bunches of shrubbery got 
no specimens of quadrimaculatus whatever unless they were close to 
the place of breeding. At the same time a mile away, in the village 
of Princeton, considerable numbers of the quadrimaculatus would be 
caught inside the houses, and yet no breeding of quadrimaculatus 
could be found in the immediate territory adjacent to those places. 
It was evident, judging from the breeding then, that they had trav- 
eled nearly a mile, in many cases, to get to these houses. So you 
see ordinary evening collection work will not answer for the 
quadrimaculatus. 

In the case of the pipiens the evening collection is very success- 
ful. But again these factors I mention must be evaluated. You 
may collect on a street corner in a certain portion of Montclair, 
we will say, and get no pipiens whatever. You may step one hun- 
dred and fifty feet back into the backyard, where the shrubbery is, 
and you may catch one pipiens a minute. 

Now we have evaluated the time factor; we have used that for a 
number of years. We count that when a collector is getting thirty 
mosquitoes in five minutes his further collection is limited by his 
speed of collection. We count that when we get a mosquito a 
minute we have got a serious infestation that needs immediate look- 
ing to. 

Another thing is the question of your cyanide or killing tubes. 
Every inspector has to have at least two tubes, so that while the 
mosquito which is caught is dying in that tube he has got another 
tube to catch with. And if his tubes are not very active he has 
got to have three tubes, and so on. 

Now we have used this method of collection to determine the 
density of the mosquito fauna and we have used that to determine 
the movements of mosquitoes, the migrations of mosquitoes. We 
have used it to determine the appearance of mosquitoes from un-_ 
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suspected points of breeding within the territory where control work 
is going on. | 

In connection with the Shipping Board during the war I went to 
Wilmington, North Carolina, at the outset in fact, before any work 
was there. I was on the ground when the $30,000 was raised in the 

City of Wilmington and the adjacent county. Wilmington had ten 
thousand acres of old rice land lying just across the river, ten 
thousand acres; dikes all gone, nearly, just traces of them; tide 
gates absolutely gone, most of the flumes gone; and in addition to 
that it had a number of cypress swamps nearby the town. 

Well, they raised $30,000. The United States Public Health Service 
added some to it, and they went ahead. I heard only one report; but 
believe me, if they completely drained that ten thousand acres of 
old rice land, which is only slightly above tide level, they have done 
a whale of a job at Wilmington. And I don’t know—I didn’t go 
further down the coast, but I did see the situation at Wilmington 
and had a chance to study it. _ 

I thoroughly agree with Dr. Hoffman that if you will evaluate 
these factors which are mentioned, which are the ones, so far as 
New Jersey is concerned, that seem to be important, you can get a 
reliable basis on the efficiency of your mosquito control work. I 
know some of the men in this room do not agree with me on the 
use of the night collection as a detective measure, but it is like a_ 
good many other educational factors. Let’s give time and it will 
work out. Either they will be convinced or I will be convinced. 
And I hope that it will work out so that they will be convinced, 
because I believe it to be one of the best detective measures that we 
can get. (Applause). 

PRESIDENT RipER: Next in order on the program is the business 
meeting and Dr. Headlee, I guess, has prepared some sort of a pro- 
gram. I can’t tell you what it will be. 

Report of the Secretary. We will hear the report of the Secre- 
tary. 


Report of the Secretary 


In accordance with the direction of the Executive Committee 
1500 copies of the Proceedings of the seventh annual meeting of the 
New Jersey Mosquito Extermination Association have been printed 
and with the exception of 200 they were distributed to the county 
commissions as follows: 
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Atlantic ‘County 3. 2 32 Ge ee ee 150 copies 
Bergen’ County cb eee ee TSO 
Cape May Cotinty:: 33; 30 3. ch eaeltees oie eee 100. 
Essex. Countyiig av cies vei datoeoaehe tee ener 200..." 
Hudson’ Countycrte sc. ac wus cata cee oe eee 200° °°" 
Middlesex ‘County™ 2:0 J2Ot 0. et Sei octeea eee ro) Meee 
Monmouth County ies oa toa seems ee S57 
Morris wCouiniy. iota, tte, Carel oda ie ae ees BOir 74 
Ocean) Comtitye ocd 22 593 t ou eens eon cee nea roo. *.'"4 
Passaic, (County, yi. sv siecle aici seelops Bia ome siege ena 100. ® 
Winton County s.. hb accues chee le ate rails tare T5000 ye 
1,350 via 


It may be of interest to the association to know how many copies 
of the proceedings of the various years there are now remaining. 
The Secretary’s office has 25 copies of the First Proceedings, 3 
copies of the Second, 75 copies of the Third, 1 of the Fourth, 2 of 
the Fifth, 87 of the Sixth and 55 of the 7th. 

In accordance with an authorization the Secretary has collected 
48 complete copies of the six annual proceedings and together with 
the Seventh has had them bound. These bound volumes in accord- 
ance with the authorization are now at the direction of the Execu- 
tive Committee. 

The revision of the Experiment Station Bulletin No. 276 on the 
“Mosquitoes of New Jersey and Their Control” has been completed 
and is now in page proof. Eight thousand copies will be printed 
and as many as may be needed for the actual work of the commission 
will shortly be available. This revision represents an attempt to 
bring the mosquito material up to date and is intended to aaah a 
manual of information for the anti-mosquito worker. 

Mr. Alfred Gaskill, Director of the Department of Conservation 
and Development, placed a request for $200,000.00 for mosquito 
ditching in his regular yearly budget. It was cut out by the Gov- 
ernor’s budget commission and refused insertion by the Appropri- 
ations Committee. The Experiment Station requested the sum of 
$15,000.00 for the carrying on of its work on the salt marsh and its 
activities in correlating locally supported anti-mosquito work. The 
Governor’s budget commission allowed this item of $15,000.00 to 
pass and the Appropriations committee accepted it at the same figure. 

The Secretary has not been able to get anywhere with the instruc- 
tion relative to having a national anti-mosquito organization, either 
in the form of a section of the American Public Health Association, 
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or of the American Association for the Advancement of Science, or 
as an independent organization, and he doubts whether the time is 
yet ripe for such a movement to succeed. 

The work of the committee on a ditch cleaning machine, which 
will be presented to the association, speaks for itself. The needs 
of the anti-mosquito work in the state apparently calls for « com- 
mittee with wider powers than the one whose duty it is to develop 
a ditch cleaning machine. It would seem wise, in view of the urgent 
need for satisfactory machinery both for drainage and mainten- 
ance of drainage, to have a standing committee of the association 
whose business it is to devise such machinery as the same is most 
appointment of such a committee be authorized at the present 
urgently needed and the Secretary would like to suggest that the 
session. 

By the authorization of the Executive Committee the program 
which is now before you has been prepared. The present meeting 
has been arranged for and the publicity attendant upon the same 
has been provided. 

PRESIDENT Riper: The report of the Treasurer. 


Report of the Treasurer 
THomas J. HEADLEE, PH.D. 
yale, HreimtaGy, 2) TO2Qe 6 ic/o os cc cele se cc ce ewes ce cace $437 45 


Moneys RECEIVED 


Feb. 4, 1920—Cape May County (1919 assessment).. $70 00 
ieee a7 TO20-—Atiantic County ........cccccesccceces 125 00 
uaiey, 1e20-—Passaic County 00... 050. nsec cee s cece 75 ‘00 
Sept. 25, 1920—Ocean County ......... CEDAW leet atest 75 00 
Sepiyoe. 1920—lissex County’ .......0.ccecsecescls one 138 00 
Orneio tez0—-Union County ...6..ccc.. ccc cece caus 125 00 
@en2s 19o20—FHudson County ...... 0c. ccc cee eee ccs 138 00 
Nowa. %, 1920—Middlesex County ......0..0..0c0ece0s 50 00 
Neveu. £o20-—Bereen County ........cc0. ese neccleens 125 00 
New 5o;71920—-Monmouth County ..........0cccecees 50 00 
etnie: tO21——Mogris’ County .. 06... secs cceececneue 25 00 
em 2s, 1621-—Cape May. County ....0.. desu ges owner ee 70 00 , 


1,066 00 


$1,503 45 
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EXPENDITURES 


Feb. 20, 1920—To J. Heidingsfeld Co., for printing Pro- 
ceedings of the 6th Annual Meeting .............. 
Feb. 20, 1920—To Christie Press, for printing programs 
of. 7th Annual MMeectine as la te ee 
Feb. 20, 1920—To W. R. Reed, for paper and envelopes 
for sending out invitations and programs of the 7th 
Annual “Meeting ofan e ae uncer sare ete 
Feb. 20, 1920—To Wm. C. Perry, for clerical assistance 
in sending out invitations and programs of the 7th 
AA TUE a EC CLINE I Uh 2, wsieiemtnceyaeitie thomas abate tas cee 
Feb. 20, 1920—To N. R. Mehrhof, for clerical assistance 
in sending out invitations and programs of the 7th 
Atma k Meeting ie ln od et De eee? eae, Ae 
Apr. 7, 1920—To C. H. Flitman, for typewriting re- 
vised copy of 7th Annual Proceedings ............ 
Apr. 8, 1920—To Strong Hardware Co., four boxes to 
send 7th Annual Proceedings to the various com- 


missigns. 174, Ips) ails...) 00. Nv aoe ek eae newer 


Apr. 12, 1920—To C. R. Woodward, for postage in send- 
ing manuscript of 7th Annual Proceedings to print- 
ers: for estimates! i :cii/24 4. 8 Meudon ee wh wee ces 

Oct. 5, 1920—To C. R. Woodward, for editing Proceed- 
ings of the 7th Annual Meeting ...............0.- 

Oct. 8, 1920—To Arthur W. Kelly for reporting 7th 
Amnual) Meeting». .:'s.acic ple sales Lolaces bigtialete neem 

Oct. 8, 1920—To Unionist Gazette Association, for print- 
ine 7th) Anntal Proceedings: 0. oO. hy. deb eae se a 

Nov. 17, 1920—To Charles T. Wales, for carting boxes 
containing 7th Annual Proceedings from Van Ness 


Hall (left by mistake) to Entomology Building.... 


Apr. 9, 1920—To stamps for mailing advance notice of 
8th Annual Meeting to Boards of Health, Boards 
of Trade, Boards of Freeholders and Chambers of 
Commerce sn ic fap avicn tala aus tne Ben Aon ies Dae ee 

Apr. 20, 1920—To postage for sending out invitations 
and programs of 8th Annual Meeting ............ 

Apr. 25, 1920—To postage, for sending out additional 


invitations, and (Programs ts. alanis ne neo Gee 


Apr. 25, 1920—To E. C. Brown, to pay for student assist- 
ance in sending out invitations and programs of the 
Sth Annuals Meeting: i. rin dance ene cuir mene ae eae 


Cash Balance). April'i27. 1627... cee kL eee 


$304 25. 


30 00 
19 30 
24 95 


, 23 80 


4 80 


BI 


3 00 
50 00 
136 50 


251 50 


1.50 


12 60° 
$1,000 75 


$502 70 
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Bitts. PAYABLE 


_To Louise C. Duigon, for clerical assistance in address- 

ing envelopes and sending out invitations and pro- : 

erams sor the 8th Annual Meeting ................ $35 00 
To John C. Scheller, for binding 48 complete sets of the 

Proceedings of the 7th Annual Meeting .......... 134 40 
To Christie Press, for printing letter of invitation and 

prozrams for the 8th Annual Meeting ............ 105 50 
To W. R. Reed, for 4% thousand envelopes and 1 box 

Te MCAMCO PANT iciok's dord'bs dls vee cweba ca wage gene op 14 20 


$280 10 


Me oT co kh ciate e s\ousie eg odie cers's vs coweewns $213 60 


I, Abram H. Cornish, Chairman of the Auditing Committee of the New 
Jersey Mosquito Extermination Association, do hereby certify that the 
receipts and expenditures, the bank deposits and checks have been. properly 
audited to date and found correct. 

AsprAMm H. CornisH, 
Chairman Auditing Committee. 


SECRETARY HEADLEE: For the first time we are completely sol- 
vent. The report of the Executive Committee is as follows: 

There have been two meetings of the Executive Committee, the 
first was held at Beach Haven and the second at Atlantic City 
during the present sessions. At Beach Haven, the principal problem 
before the committee was the question of increased state ap- 
propriations. It was not at that time known whether the Director 
of Conservation and Development was planning to carry any ap- 
propriation in his budget. It was found that the Director of the 
State Experiment Station, while he was willing to accede to the 
wishes of the Executive Committee in a matter of that kind, felt 
that it would be better for the Department of Conservation and 
Development to carry the request for the larger appropriation. He 
stated that the usual request for $15,000.00 had been included in his 
budget for the year beginning July 1, 1921. 

It should be understood that there art two types of State ap- 
propriation needed for mosquito work. The first type is one which 
has. been received for many years by the State Experiment Station 
and is intended for the support of an organization which is charged 
with the duty of furnishing plans for mosquito control work to such 
local organizations as may call upon it for work of that kind. This 
Organization has the further duty of investigating the exact con- 
ditions under which the county mosquito extermination com- 
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missions work; the passing intelligently upon the plans, methods 
and estimates of the individual county commissions; the furnishing 
of information principally in the way of plans and estimates for 
contemplated work, and the general correlation of the activities 
of the individual county commissions. In the past, the funds 
supplied have always been sufficient not only to do the above work 
but to do additional actual drainage work on the salt marsh in places 
where it is most needed. 

The second type of appropriation is the part or the whole. of | 
the $750,000.00 which it is estimated are needed from the state to 
supplement the efforts of the county mosquito extermination com- 
missions in such a way as to furnish the drainage of the salt marshes 
within a limited period. 

It was later found that the Department of Conservation and 
Development had planned to include in its budget a request for 
$200,000 for salt marsh drainage. In this form the request of the 
State Experiment Station and the Department of Conservation and 
Development went to the Governor’s Budget Commission. The 
$15,000.00 request of the State Experiment Station was approved 
and during the session of the Legislature was inserted in the Ap- 
propriation Bill. The $200,000.00 request of the Department of 
Conservation and Development was eliminated by the Governor’s 
Budget Commission, and neither it nor any part of it was inserted 
in the Appropriation Bill during the Legislature’s session. 

By correspondence the executive committee authorized the secre- 
tary to prepare the program for the coming annual meeting and later 
approved this program. 

In the second session, the committee considered two matters 
which were presented to it by the field executives of the various 
mosquito extermination commissions, both matters took the form 
of resolutions and are submitted in this report in the way in which 
they were presented by the field executives. 


“WHEREAS problems in anti-mosquito work arise from time to time which 
affect all the mosquito extermination commissions collectively, the prompt 
solution of which is important to the successful prosecution of control opera- 
tion throughout the State, and 

WHEREAS such solutions can be best determined by the field executives 
of the several commissions combined in conference, therefore, be it 

ReEsoLveD that the unofficial organization composed of the field execu- 
tives the State Experiment Station and of the county commissions actively 
engaged in mosquito control work and known as the ‘Associated Executives 
of Mosquito Control of New Jersey,’ be recognized as an official and efficient 
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instrument in anti-mosquito work, and that such organization be recommended 
to individual mosquito commissions for their endorsement and support.” 

WHEREAS it is recognized that there exists an urgent necessity for the de- 
velopment of mechanical means of constructing and maintaining drainage 
systems, be it 

ReEsoLveD that a standing committee be appointed to study this phase of 
anti-mosquito work, and be it further 

Reso.vep that this committee consist of the executive officer of the state 
mosquito extermination work as chairman and one representative from 
each active county commission, preferably their executive officer or such 
member of his staff as they shall designate.” 


After giving these .resolutions careful consideration, the com- 
mittee has seen fit to endorse them and to present them as a part 
of its report for your consideration and possible adoption. 

JosEPH CAMP. 

Reip HOWELL. 

Epwarp W. JACKSON. 

WitiiaAm E. DarNa.t. 

H. H. BrinkeERHOFF. 

Rosert F. ENGLE. 

WALTER R. Hupson. 

Executive Committee 

PRESIDENT Riper: Gentlemen, I think it would be best to take 
up in the first place the reports of the Secretary—Treasurer for 
your action. 

Mr. Brooxs: I move that the reports be accepted and approved. 

PRESIDENT Riper: Is that motion seconded? 

(The motion was seconded). 

Mr. Hower: I am only interested in one item of the Treas- 
urer’s report, and that has to do with the fees received from the 
counties. Will the Secretary give some details as to just what that 
means? 

(Secretary Headlee reads from report). 

Mr. Howett: Where does this money come from? 

SECRETARY HEADLEE: It comes from the county mosquito com- 
missions. 

PRESIDENT RipER: That is according to the assessment, accord- 
ing to the agreed upon assessment. | 

Mr. Hower: It has been paid? 

PRESIDENT RiIpER: Yes. 

Mr. Howe: It comes out of the appropriation that the free- 
holders give to the different county commissions ? 


a 
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SECRETARY HEADLEE: Yes. 

Mr. Howett: What I had in mind, gentlemen, was if we can do 
so much with the fees contributed to the different commissions by 
the different counties is it not possible for us from the same source 
to gather up sufficient funds to carry on publicity work that many 
of you have heard me speak of, that I think is so essentiai? If a 
portion of this money can be used, as it has been used here, for 
publicity work, why can’t we use $10,000 during the coming year? 
That is the thought that I have in mind and I only wish to bring it 
out at this moment. 

PRESIDENT RipER: Are you ready for the question? All in 
favor of receiving and approving the report of the Secretary- 
Treasurer manifest the same by saying aye; opposed no. It is so 
ordered. 

Now take the report of the Executive Committee. I suppose we 
will take the report up generally first and then the resolutions in- 
dependently. 

SECRETARY HEADLEE: Just as you wish them. 

PRESIDENT RipER: What is your wish concerning the report of 
the Executive Committee and their recommendations? If it is so 
desired you can have those resolutions ‘separate or you can discuss 
them individually. 

Dr. BRINKERHOFF: I move that the report of the Executive 
Committee be received and the recommendations adopted. 

(Thé motion was seconded). 

PRESIDENT RipER: You have heard the motion, that the report 
of the Executive Committee be received and the resolutions which 
are included in it be adopted. Are you ready for the question? 
All in favor say aye; opposed no. It is so ordered. 

The Secretary requests that if there are any amendments desired 
we shall be glad-to present them for consideration at this time. 

Dr. Wittiam E. DaRNALL: We all recognize the fact that our 
very efficient Secretary has perhaps about all that he can do. The 
mosquito business is but one of many departments of which he is the 
head. He is probably more busy right now on two or three other 
things than he is on the mosquito problem. And feeling that he was 
more or less overburdened with work and also feeling that we could 
not spare him as Secretary because he is the keystone of the arch, 
has all reins in his hands and keeps his ear to the ground for all 
sorts of things, I feel that we should use some means to help him 
out a little bit. The means suggested are these; to divide his office 
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and relieve him of his duties as treasurer, and to appoint an assist- 
ant secretary to help him in carrying out of the secretary’s 
work. And therefore, in accordance with Article 8 of the constitu- 
tion of the New Jersey Mosquito Extermination Association, I wish 
to present the following amendment and move its adoption: 

That the words “and Secretary-Treasurer” in Article 3 be struck 
out and that the words, “Secretary, Assistant Secretary and Treasur- 
er,” be inserted. 

PRESIDENT RipER: You have heard the resolution offered by Dr. 
Darnall. What is your pleasure? 

Dr. BRINKERHOFF: I second the resolution. 

PRESIDENT RipER: It is moved and seconded that this resolution 
be adopted, and recommend this amendment be made to the consti- 
tution by striking out certain words and inserting certain others in 
their place. It is not necessary for me to repeat. Are you ready 
for the question? All in favor say aye; opposed no. The consti- 
tution and bylaws are so amended. 

_ Anything further? If not it will be in order now to receive the 
report of the Auditing Committee. 

Mr. CornisH: The Committee on Audit has been over the 
treasurer’s report and has examined the receipts and expenditures 
and checks and deposits and finds everything correct. 

PRESIDENT RipER: You have heard the report of the Committee 
on Audit. What is your pleasure? | 

A MemBeER: I move it be accepted. 

(The motion was seconded). 

PRESIDENT RipER: It is moved and seconded that the report of 
the Committee on Audit be accepted. All in favor say aye; epposed 
no. It is so ordered. 

Report of Committee on Resolutions, Dr. Brouwer, Chairman. 
Read by Secretary Headlee. 


Report of Committee on Resolutions 


Your Committee on Resolutions reports to the 8th Annual Meet- 
ing of the New Jersey Mosquito Extermination Association held at 
Atlantic City, N. J., April 30th, 1921, that it recommends the follow- 
ing: 

I. RESOLVED that we make known to the management of the 
Hotel Chalfonte our sincere appreciation of the manner in which 
we have been received and entertained and to their employees for 
their courtesy. 
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2. That we appreciate the faithful efforts put forth during the 
past year by our officers and committees and we are sure that by 
reason of their work, the cause for which we have been striving has 
been greatly advanced. 

3. That we are particularly pleased with the good reports made 
by the various counties and look forward with great expectations 
to the work of the Atlantic County Commission, particularly with 
the machine used for the cleaning of the salt marsh ditches. 

4. We wish especially to commend the recommendations made 
by Mr. Reid Howell of Rutherford, N. J. 

5. We are more than ever convinced that the mosquito can be 
practically exterminated, and municipalities of this state are per- 
fectly justified in the expenditures of money for this object. 

6. We are still commend watchfulness over the mandatory ap- 
propriation clause and urge that every effort to defeat same be 
thwarted. 

7. We heartily commend the work of the State Experiment Sta- 
tion and appreciate the faithfulness of Dr. Lipman and Dr. Headlee 
in their tireless assistance to us. | : 

8. That we extend our thanks to Dr. L. O. Howard, Chief of 
Bureau of Entomology, U. S. Dept. of Agriculture; Dr. Jacob G. 
Lipman, Director of N. J. Agricultural Experiment Station; Dr. 
Thos. J. Headlee, Executive Officer in charge of mosquito work’ of 
the N. J. Agricultural Experiment Station; Dr. Frederick L. Hoff- 
man, Statistician Prudential Life Insurance Company; David C. 
Bowen, Chief of the Bureau of Local Health Administration; Dr. 
W. E. Britton, State Entomologist of Connecticut; W. H. DeMott, 
Chief Inspector, Nassau County Mosquito Commission; Mr. J. Al- 
bert C. Nyhen in charge of Fly and Mosquito Suppression Work, 
Board of Health, Brookline, Massachusetts; Eugene Winship, Sani- 
tary Engineer, of New York City Dept. of Health and all others who 
have participated in our meeting and have brought before us the re- 
sult of their investigations, and who by reason of the presence and co- 
operation have made us more than ever determined to continue our 
work. 

PRESIDENT RipER: You have heard the report of the Cornmittee 
on Resolutions.What is your pleasure? 

A MemBer: I move it be adopted. 

(The motion was seconded). 

PRESIDENT Riper: It is moved and seconded that the report 
of the committee be adopted. All in favor will say aye; opposed 
no. It is so ordered. 
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Report of the Committee on Nominations, Dr. Darnall. 

Dr. DarNnaALL: Mr. President, the Committee on Nominations 
submits the following report: 

For President, Charles Lee Meyers, Jersey City. 

For Vice-President, Wilfrid A. Manchee, Newark. 

For Second Vice-President, Joseph Camp, Pierces. 

For Secretary, Thomas J. Headlee, New Brunswick. 

For Assistant Secretary, Wilbur Walden, New Brunswick. 

For Treasurer, Lewis E. Jackson, Jersey City. 

Moni executive Committee, Robert F. Engle, Beach Haven, 
Walter R. Hudson, Paterson, Andrew J. Rider, Hammonton, Ralph 
Hunt, East Orange, Reid Howell, Rutherford, W. H. Randolph, 
Rahway, William E. Darnall, Atlantic City. | 

PRESIDENT Riper: You have heard the report of the Committee 
con Nominations. What is your pleasure? 

Dr. Brown: I move the Secretary cast one ballot. 

(The motion was seconded). 

_ PRESIDENT RipER: It is moved and seconded that the secretary 

cast the ballot for the election of officers recommended by the 
committee. All in favor say aye;,opposed no. The secretary will 
cast the ballot. 

(The secretary announced that the ballot was cast for the offi- 

cers): ‘ 
Dr. Brown: I believe the Bergen County Commission is in 
favor of the county commission entering in their budget an in- 
creased appropriation for state organization, and I would like to 
get the sentiment of the other commissions here so that we may 
have an increased fund to increase our publicity campaign. 

PRESIDENT RipER: Do I understand that motion to mean that the 
individual counties are to request the freeholders for an additional 
appropriation in each county? 

Dr. Brown: Well, if they increase it $100 more they would only 
include that in their budget. Each individual county can make their 
own business accordingly. But where we are paying our $25 in 
Bergen County some counties are paying $75, it seems to me that 
there should be an additional increase, $100 or whatever they think 
wise, so that the department at New Brunswick can have it to in- 
crease the propaganda on publicity throughout the state. 

PRESIDENT RipER: You mean not the department at New 
Brunswick, you mean this association? : 

Dr. Brown: Well, they are the ones that control that, the 
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spending of the money. If we contribute $1,000 it goes for the 
carrying on of the convention and all this publicity writing and 
everything else, as far as the funds that are received there that are 
regularly expended for expenses of running this organization. 

PRESIDENT Riper: But this fund that is provided by the state 
goes to the department there and those provided for by the county 
appropriation, the freeholders, are supposed to be handled by them. 

Dr. Brown: The receipts of the secretary-treasurer were 
from the individual counties. Several thousand dollars of that 
were spent for different things, for carrying on this convention and 
expenses in general. Now if they increase our appropriation for 
the individual counties they will have that much more money. Will 
they devote it to a publicity campaign throughout the state? 

Mr. WitLiAmM Porter: May I rise to a question of privilege, to 
ask a question? By what authority does the Executive Committee 
assess local commissions for anything? I merely ask this to clear 
the way. Now the commissions have always paid whatever the 
Executive Committee of this association has requested, but we have 
never known from what authority it has come, constitutional or 
other. We will pay it just the same, as far as that goes. 

Now what we are trying to get at is this. If you have in your 
constitution authorized your Executive Committee to do certain 
things by way of assessment why may they not also do this other 
item by assessment? That is what we are trying to get to, sir. 

Dr. Brown: This money is appropriated by the county at the 
suggestion of the individual commissioners of a county. We make 
out our budget, and from that budget we make payments for legiti- 
mate expenses, and this is considered a legitimate expense by the 
County of Bergen. They consider it $125 towards the work of the 
association for the elimination of mosquitoes in this state.. It is. 
considered a worthy proposition and it is considered legal. You can 
send your chief of police to a general conference of police commissi- 
oners throughout the state and pay his expense out of the public 
funds by order of the common council or the health department or 
on any other thing that is done in our state organization that says 
where the money comes from, and it is considered legal. My ex- 
penses for coming down here today are paid out of the funds that 
the county contributed according to our budget, and this is also 
considered fair and reasonable for the propagation of the work. 
And I cannot see why any individual commission cannot feel as 
though if this is good work, for the benefit of the public at large, 
anybody should question it. 
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Mr. Cuarvtes Lee Meyers: Mr. President, this is a little bit 
different from the idea as put forth. There is no assessment of the 
New Jersey society on the commissions in that sense. They are 
told what part of this necessary expense contigent upon our work | 
and meeting here and exchanging views, which is a legitimate and 
proper thing, told what part the expense of this thing is divided into 
for each commission, which is clear and plain. 

Now while I am perfectly and heartily in favor of a campaign 
of publicity—in fact, I have had two instances lately. Three weeks 
ago in a Sunday newspaper was published an article whereby a 
minister whose charge is on some beach—I am sorry I did not bring 
it with me; I intend to, but in the hurry of getting away I left it 
in the house. He had been annoyed by the bathers having what 
he considered suits which exposed too much of nature, and he 
threatened that if they did it this summer that he would breed 
mosquitoes all along his beach. 

Now there, it seems to me, is a perfect place for an educational 
campaign, for if the good minister knew or thought of doing which 
of course I believe to be simply an idle threat; to emphasize his 
position—the untold damage that he might do by carrying out that 
threat, the myriads of health destroying mosquitoes that might come 
from such an attempt to put modesty into bathing suits—he has 
not. been properly educated. 

Now I read a short time ago a most beautifully written thing, 
the most exquisite English, and this gentleman stated with the utmost 
positiveness that mosquitoes bred in the deep foliage and in the 
shrubbery and in the tall grass and in the tall timbers; and he also 
stated that when the last mosquito exterminator was carried to his 
grave that there would be a mosquito to sing the requiem over | 
his grave ;.and when Gabriel blew his trumpet and the last mosquito 
exterminator arose, still there would be a mosquito to welcome him 
into the new life. | 

Now there is another case where a man of great genius, with 
beautiful literature, at least, was not properly educated. So that 
while I am in favor of this thing I would like to know before any 
action is actually taken what the opinion of the county counsel would 
be on that, because in my judgment it is a little different from the 
‘assessment. I use that word inadvisedly; I mean an apportionment 
of the expense to the commissions. This, it seems to me, is a 
little different thing. | 

Dr. BRINKERHOFF: Just one word. I don’t know that there 
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really is anything before the house but a sort of argument. I believe 
it is my personal opinion and think probably it will be backed up by 
the counsel from Hudson County, at least, that the expenditure 
of money for a state-wide campaign of publicity would probably 
be against the law, as the money appropriated by the county should 
be spent in the county. For an organization such as this I believe | 
that we have been advised that money is well spent. However, 
we are talking about a state-wide campaign of publicity and the 
counties subscribing money to this organization or to the state 
department. 

Let us go at it in another tack, which will probably be perfect- 
ly legal. If we are going to have a state-wide campaign let each 
individual mosquito commission of the state get the same literature 
out at the same time, paid for by the funds from the various counties, 
of their own county fund, for their own county distribution; and 
wouldn’t that be a state-wide campaign paid for by each county, 
without having-it a state assessment? It seems to me it would give 
the same purpose. Our county can spend $100 for campaign 
literature for educational purposes in Hudson County, or give testi- 
mony or anything, or any other county; but whether the county 
counsel would say those counties are justified in turning over to the 
state association $100 for this purpose, I think we would be in 
wrong. And I think some time ago Dr. Darnall reminded me of it, 
that when we were talking about a campaign manager and a whole 
lot of other things, didn’t the Attorney General decide that our 
funds were not available for that purpose? Dr. Headlee, don’t 
you remember something like that? 

SECRETARY HEADLEE: Yes, I had that up with the Assistant 
Attorney General, Mr. Boggs, of Newark. Mr. Boggs, after I 
explained the situation to him thoroughly, said it would be at least a 
misfeasance in office and I am not sure it would not be malfeasance. 

Dr. BRINKERHOFF: That is as it seems to me. Now what Dr. 
Brown spoke about, followed out on the plan I suggested, would 
reach the same conclusion and yet be within the law. 

PRESIDENT Riper: There is really no motion. 

Dr. Brown: Mr. President, the money we now spend comes 
from that very fund, assessment or whatever it is, invitations to the 
various board of health, chambers of commerce and various things 
is all public campaign for the elimination of the mosquito. It is 
paid out of that very fund. It is part of the receipts of the treas- 
urer’s office here, a thousand and some dollars from the various 
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counties. If it is $500, if it is $1,500, it is simply expended. I 
cannot see, if one dollar is illegal it is all illegal, as far as that is 
concerned. 

SECRETARY HEADLEE: This is a question that we had to give a 
good deal of consideration to, because in connection with a move- 
ment two years ago for a state-wide publicity campaign this question 
arose many times. It seemed advisable, after learning the opinion 
of the Attorney General, to arrange our expenditures under this 
association as a return for services. You will remember when I 
call it to your mind that for the last two or three years you have 
received, when the proceedings are printed, a bunch of proceedings ; 
that in addition to the expenditure of county money for the attend- 
ance upon these meetings, for the printing of programs and the 
distrubution of the same and that sort of thing, that in addition to 
the benefit which you receive, which I think no man would hesitate 
for a monemt to acknowledge, you get a certain number of the 
printed copies of the proceedings, so that you have got something, 
to show for the money which you have spent. 

Now when we move over into this larger field of larger expendi- 
tures—it will take $6,000 to run a campaign of publicity for one 
year in this state, not less than $6,o00—the assessment is going to 
run pretty high, and I do not know how your county counsel will 
look upon it; but if I may judge from past experience I think Dr. 
Brinkerhoff is right. I think that your county counsel will say that 
that is money expended outside the county for which you in Hudson 
County or you in Essex County are getting no particular benefit. 
And I believe that he would rule against it in a great many cases. 
This thing would have been on its feet already, gentlemen, if it 
had not been for the adverse attitude of the Assistant Attorney 
General; and what he tells me in our department is ene we have 
to do. $6 that is where we stand on it. 

Mr. WiLLtiAM Porter: May I have just one more word? My 
question has been answered. Assessment is the wrong word to use 
for the situation. The amount that is divided between the various 
commissions for the expenditures of this association is what it 
means; is that correct? 

PRESIDENT Riper: Yes. 

Mr. Porter: Whereas the other would be an assessment pure 
and simple, if you had a campaign fund. 

PRESIDENT Riper: ‘There seems to be no objection to distribut- 
ing these reports, which are a necessary expense of the organization, 
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to the different commissions throughout the state in proportion, as 
is the judgment of the executive committee, to their benefit or to 
‘their membership or to the amount of their appropriations. That 
seems to be provided for and seems to be perfectly feasible and I 
do not think it would be policy to do something that would attract 
attention and cause the antagonism, possibly, of those who make the 
appropriations. 

Now as far as the matter which Mr. Meyers suggested is con- 
cerned, I think as far as that preacher is concerned, he ought to 
be ashamed and the county in which he lives had better be notified 
of this preacher’s position, so it can take him in hand and treat with 
him. 

In- the other matter, as far as the dress of the ladies is con- 
cerned, I don’t know anything better than to refer that to Dr. Hunt, 
who is going to speak to them tonight and he can tell them all 
about how they ought to dress in connection with the mosquito 
association. J don’t know that we need any motion. I will leave it 
to him for the inspiration of the moment. 

Mr. Encte: I would only suggest that this matter might be put 
up to the Attorney General’s office as presently stated. At- 
torney Generals, justices and members of the legal fraternity 
generally are frequently allowed to change their minds. I don’t 
know that there would be any different verdict, but I would like to 
see it put up to them as it is presently stated and see whether there 
is any change. 

PRESIDENT RipER: Have you any motion to make in that con- 
nection? 

Mr. Encte: I will make a motion to that effect. 

PRESIDENT RipER: Who will you delegate to put it up to them? 

Mr. EncteE: Dr. Headlee. 

PRESIDENT RipER: Is it seconded? 

(The motion was seconded). 

Mr. CuHartes LEE Meyers: I would like to make an amend- 
ment to that motion, that the same question be put by each of the 
commissioners to its own county counsel. My reason for that is 
that you may get a decision from the Attorney General and then 
have your county counsel reverse it. | 

Dr. BRINKERHOFF: My question is this. It might be all right 
for Dr. Headlee in his department to get the opinion of the Assistant 
Attorney General or the Attorney General; but whether that opinion 
would be any good in the county where we have county counsel to 
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decide it or not, I do not think it would. I think we would have to 
go to our own county counsel. You know Dr. Brown is all right. 
I like the idea. But he comes from Bergen County, and therefore 
he has Senator Mackay. We have got him in Jersey City just now. 

Mr. Remi Howetit: This recommendation of Mr. Engle, of 
course, is good, but I can see ourselves frittering away another 
twelve months getting this question answered. That is no reflec- 
tion upon the program. It seems to me that the proper procedure 
would be this. Let us get somewhere. If we are going to make 
any effort to have a campaign of publicity let us do something. If 
it is necessary let us have a new bill in the next legislature that will 
permit the expenditure of those funds. That is such a simple 
matter if we go about it. It is only the intent that we honestly 
ventilate this subject. That was my purpose in bringing to your 
notice the fact that funds were being used for what appear to be 
publicity purposes, and yet I can see that this distinction as raised on 
the other side here is very proper. There is a distinction, it is very 
plain—whether our board of freeholders, who are spending all the 
money, fully realize what we are spending it for. We cannot 
spend it except in certain respects where it is provided for. For 
instance, in Bergen and Essex we spend funds jointly on a bridge, 
or spend it in Essex and Bergen. We spend ours on one-half of 
the road and they spend it on the other. But when it comes to a 
real necessity one county can do the whole work and the other 
county pay it. That is our experience that I have gone through, 
and it is perfectly feasible and possible under the present law. | 

If there is something lacking in our legislation that prohibits 
the use of these appropriations that the freeholders are making in 
the several counties, let us have a bill through the legislature that 
will permit the use of those for publicity work. It can be done if 
we have only somewhere in connection with our organization, the 
executive committee or somebody, a legislative man or somebody 
that we can appeal to that has the ability to get up one of these bills. 
I am not calculated for that purpose. A group of our legislators, 
a representative from one of our counties, any one of you might 
think of the right man, one who would study the work and write 
this bill, that would permit the use of the funds appropriated by the 
board of freeholders in the several counties to be used through- 
out the state jointly for publicity purposes. 

Mr. Brooxs: May I offer an amendment to the resolution, that 
this matter be referred to the executive committee? We are losing 
time. 
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PRESIDENT RipER: ‘The other amendment was made. That was 
not seconded, hence the original motion is now before us, and now 
the second amendment is seconded. 

Mr. Encte: I will withdraw my motion and second this motion. 

PRESIDENT Riper: ‘The original motion is withdrawn, and with 
the consent of the second? 

A MEMBER: Yes. 

PRESIDENT RipER: And the motion is now that it be referred to 
the executive committee. Are you ready for the question? All in 
favor say aye; opposed no. It is so ordered. 

Now there is nothing but the new program. Next on the pro- 
gram, that is, after our business session, is, “Practical Drainage 
Systems, Their Variations, Cost of Installation and Cost of Up- 
keep.”’ Twenty minutes is allowed for this discussion, and the 
man who will discuss it is Jesse B: Leslie, Superintendent Bergen 
County Mosquito Commission. 

Jesse B. Lestre: In considering the subject of practical drain- 
age systems for mosquito control, it is quite necessary to bear in 
mind the fact that such drainage systems have a definite object in 
view and that all general rules applicable to drainage for other pur- 
poses should not always be closely followed in designing and con- 
structing such systems. In fact, sometimes ditching which is entire- 
ly satisfactory from the standpoint of eliminating mosquito breed- 
ing’ would be hopelessly inadequate for agricultural or other develop- 
ment and on the other hand you too often find that ditches which 
keep a certain area well enough drained for the accomplishing of 
a particular purpose are themselves intensive mosquito breeders. 
In mosquito ditching, there are two main objects to be fulfilled. Ist 
to draw the surface water from all the separate pools, pockets, rat- 
runs, and depressions into a main pond, ditch, or a series oi ditches 
and 2nd to provide adequate means to prevent larvae from maturing 
in such central places after the water has been thus pounded. Each 
place to be drained presents its own unique problem and a discussion 
of drainage methods could well embrace a long and detailed analysis 
of many varied questions. It is not the purpose of this paper to 
attempt such an analysis but merely to touch briefly on the chief 
underlying and fundamental principles. And as mosquito work 
naturally divides itself into salt marsh and inland drainage, it would 
probably be wise to consider these separately. 

The drainage of the salt marshes is undoubtedly the biggest 
problem of mosquito control in New Jersey today and the working 
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out of good drainage systems for the salt marsh has been and isa 
vital question. Nor is it an easy one because each salt marsh must 
be dealt with as an entity and experience gained on one meadow 
often fails to be of use on a contiguous one. In designing a system 
for the elimination of salt marsh mosquito breeding, the points 
which apparently are most often forgotten are 1—That drainage, not 
ditching is the ultimate goal to be reached and 2—That the install- 
ation of initial drainage measures will inevitably bring about changes. 
to the character of the meadow itself that will tend to decrease the 
efficiency of the system constructed unless such changes are anti- 
cipated and provided for. Yielding to expediency in conducting salt 
marsh drainage operations is a short sighted policy and will even- 
tually prove to be costly economy. The tendency to cut a lot of 
ditches to see what they will do with the idea of trying something 
‘else if that does not produce the desired result should be guarded 
against. There is only one practical way to drain any section of salt 
marsh and that is to make a thorough and comprehensive study of . 
the meadow to be drained noting especially its size, shape and loca- 
tion, the nature and condition of the soil, whether pervious or imper- 
vious, the normal rain-fall to be expected, the rapidity of runoff 
after heavy rains, the natural water table, the height and reach of 
tide-water both on the apogee and perigee tides, the amount of water 
brought to the meadow from adjacent highlands, the nature and 
extent of natural outlet streams, and the amount and location of the 
breeding to be destroyed. Much valuable knowledge can be gained 
by such a survey and with the possession of these facts and due 
allowance for emergency or peak loads, a comprehensive drainage 
system can be designed, which should prove adequate and satis- 
factory under most adverse circumstances. This study should indi- 
cate clearly whether the marsh is such that open ditching is desirable 
or whether tide-gates and dikes will be required or whether pumping 
must be utilized. It will give sufficient data to allow the engineer 
in charge to arrive at proper conclusions as to width, depth; and 
spacing of the ditching to be dug. It will furnish sufficient informa- 
tion for the computation of tide-gate cross sections and the prepara- 
tion of dike specifications. It will afford a basis for determining 
size and character of pumping outfits needed. Any other method 
of procedure will finally produce a system of drainage which is com- 
plicated, unwieldy, difficult to maintain, and worst of all one that is 
often woefully inefficient. The method of thoroughly studying 
the situation before starting any work whatsoever may mean a 
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delay and the consequent escape of several broods of mosquitoes 
but it has this compensating advantage that when the work is fin- 
ished, you know the area in question is as nearly mosquito proof as 
man’s ingenuity and the application of good engineering practice can 
make it. It is far better to drain one area completely than to attempt 
to drain many areas partially and when a drainage system is de- 
signed simply to meet conditions which are apparent at the time the 
drainage is needed, the system cannot be expected to prove service- 
able under circumstances that might have been but were not taken 
into consideration. 

The type of drainage therefore that is best adapted for salt marsh 
drainage cannot be empirically set down but must be largely gov- 
erned by local conditions as determined by intelligent study. If 
open ditching is decided on, the system should be laid out so that 
no point in any lateral ditch will be more than 2,000 feet from an 
outlet. Otherwise in long ditches there may be a section of the 
ditch in which the water does not change with the tides and there 
is always the danger that breeding may take place in such ditch sec- 
tions. Well constructed and scientifically designed open ditching 
systems are the cheapest now in use. They have the advantage of a 
free circulation and the change of water with each flowing and ebb- 
ing tide. They have the further advantage of allowing ready access 
to fishand thus providing a supplemental auxiliary patrol to prevent 
any ditch breeding. Where circumstances warrant its use, the open 
system of ditching is to be recommended. 

However, on some areas, this system of drainage is not practical 
sometimes because the sections are sunken to such a level that the 
tide-pull is insufficient to allow rapid or complete drainage, some- 
times because the place to be drained is so cut off that the outlets 
are not large enough to drain off both tide water and storm water in 
the required time and sometimes because there is a substrata of 
clay under the meadow which forms a natural basin and prevents 
good seepage so that water which overflows on the high tide is not 
drawn back into the ditch on the receding tide, but remains on the 
meadow surface to become stagnant and to breed. Under such con- 
ditions, open ditching will not avail and the drainage system must 
be varied to meet the facts as found. If a ditching system will not 
handle both tide-water and storm quickly enough to do away with 
mosquito breeding, the plan usually followed is to exclude the tide 
water altogether by means of dikes and tide-gates and make the 
ditches of sufficient capacity to handle the storm water and surface 
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drainage only. The initial cost of tide-gate and dike construction 
is more than open ditching, but it has the advantage that areas so 
diked can be inspected at any time regardless of the tide and the 
water table at all times is at a much lower level than in open ditches. 
It has this distinct disadvantage, that the water in the ditches has a 
very sluggish motion and breeding is likely to occur in the ditches 
themselves. If possible, in designing a closed ditching system, pro- 
vision should be made to obtain circulation of the water by cpening - 
all tide-gates or certain of them at fixed periods. This flushes out 
the ditches and lets the fish into the diked area where they can help 
keep down the ditch breeding. 

The use of pumps in clearing areas of mosquito breeding is not 
as yet very general. Yet there is much to be said in favor of it. 
On some areas, natural conditions are such that gravity drainage 
even aided by tide action cannot move the water away from an area 
fast enough to prevent the emergence of a brood. The practical 
method then is to make use of auxiliary means of pumping to sup- 
plement nature. Although the initial cost of a pumping unit is com- 
paratively great, it furnishes the means of moving water away from 
an area faster and more completely than any of the other methods 
and certainly is a most active ally in times of storm. So often drain- 
age systems which are apparently all right under ordinary circum- 
stances will break completely under exceptional conditions and a 
large brood will escape in mid-summer because of the failure of this 
system. Such a brood on the wing will discount the work of months 
and often do much to discredit an entire season’s patient labor. If 
mosquito control is to be ultimately accepted, such extraordinary 
working conditions must be expected and successfully handled. For 
emergency times, there is no system so dependable as a pump and it 
is probable that as our knowledge of drainage for mosquito control 
broadens, pumps will be used more and more. And in placing 
pumps, it must be kept in mind that a pump can only take water 
which is brought to it and proper reservoir ditches are most impor- 
tant. | 
So much for the types of mosquito control drainage on the salt 
marsh. On the upland, the task differs from that on the meadows 
because here there is no tide action to be considered. With this 
exception, however, the problem is much the same and there is the 
same necessity for thorough and intensive study of each place 
before attempting drainage. And here again the size, shape and . 
general location of the swamp or pool to be drained, the rain-fall and 
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run-off, the sources of the water, the nature and condition of the 
soil, and amount of grade possible are all governing factors in desig- 
nating the system of drainage which is most feasible. The greatest 
amount of upland labor is spent in improving already existing condi- 
tions rather than in draining areas that have never been drained 
before. The obstructed stream, the grass-grown brook, the polluted 
gutter, the partially drained swamp are far more prevalent especially 
near habitations than are swamps and pools which man has never 
before attempted to improve. Much work is also made necessary 
because man in draining a particular spot often shows an utter dis- 
regard for the drainage of the section as a whole. For instance, a 
land development company in redeeming its own property will carry 
the water from one side of the road to the other, or into a woods 
where it is out of sight and then “ostrich-like” think that the section 
is drained. Engineers in charge of road construction also will insist 
in locating culverts at the apparent grade of the stream instead of at 
the true grade as determined by a complete survey of the areas to 
be served by this culvert. “Culverts too high to allow complete 
drainage” is a phrase which occurs over and over again on mosquito 
inspector’s reports of investigations made of breeding areas. And 
by lowering culverts to proper grade much swampland can be com- 
pletely drained and acres of mosquito breeding territory can be made 
practically free from breeding. Old ditches which perhaps once 
served a good purpose and were put in with the best intentions but 
which have been abandoned or neglected and are congested and 
choked are other heritages which descend to the energetic mosquito 
inspector. But whether it be the old ditch to be cleaned, the par- 
tially drained swamp to be finished, or the drainage of the hitherto 
undrained swampland to be attempted, the proper method to be fol- 
lowed can be decided upon only after a most complete and thorough 
study of the conditions existing at each place under consideration. 
Open ditches are most often used because of the expense involved 
in under drainage. For instance, if in draining an area it is found 
necessary to clean out, trim and re-grade a main stream or series of 
ditches 8 or 10 thousand feet in length, the impracticability of con- 
sidering any other means than open drainage with the amount of 
money available for mosquito control is at once apparent. However, 
if the ditching under consideration involves a ditch of a few hundred 
feet or less and requires a deep cut or a cut through sandy or shift- 
ing soil, tile drainage is the better and more economical means of 
drainage in spite of the original cost. Often a nearby storm-sewer 
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offers ready outlet for an isolated picket and a small pipe line into 
such a sewer or catch basin will bring about good drainage at a 
comparatively low cost. The advantage of under drainage is its 
permanence and the subsequent reduced cost of maintenance. Open 
ditches unless through heavy clay or very solid soil should always 
be cut with sloping sides and a V cross-section. But even the most 
carefully constructed open ditches will overgrow in time and may be- 
-come blocked. They require constant inspection and periodic clean- 
ing. On the other hand, open ditches have earned their place in mos- 
quito control work because they permit a far greater number of 
breeding spots to be successfully done away with in a single season 
than any of the other methods and because the cost of maintenance 
is as a rule only a fair proportion of the first cost. The best drain- 
age systems on the upland are planned so that the water will be 
completely drained from the swamps or pools and swiftly carried 
to a main brook, river, pond or tidal stream where breeding will be 
quickly destroyed. Sometimes, however, such a plan cannot be 
worked out and partial, drainage is the best that can be obtained. 
Under such circumstances the water is gathered into a central “sump” 
or ditch where it is later treated with oil. This system has such 
obvious draw-backs that it should be used only when no other means 
can be utilized. 

As to the cost of installation of the practical drainage system, 
the remarks made above in regard to the design and construction 
apply with equal force to the cost. Each place to be drained pre- 
sents so many individual features that so called average cost figures 
are not of much practical value. It is easy enough to declare glibly 
that to drain a salt marsh requires so many feet of ditching and 
that the cost per acre should be a certain sum but you are paving 
the way for trouble when the man in the field finds that in his case it 
simply can’t be done with that amount or at that price and then you 
have to explain just where the fallacy occurs. And the deeper one 
studies into this subject the more firmly one becomes convinced that 
figures of ditching in one locality form no basis of comparison for 
figures gathered in another locality and do not give sufficient data 
for a conclusion as to an approximate general quotation of the fair 
cost of drainage work per given unit. And as the work in different 
localities differs in cost, so does the cost of the work from year to 
year fluctuate for it is primarily dependent on the cost of labor, 
which is a variable quantity. As the labor cost is the big item, it is 
customary in many organizations in quoting cost figures to derive the 
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cost per foot by taking the total footage and dividing it into the num- 
ber of man-hours multiplied by the unit cost per man hour. And 
in quoting such cost figures the basic man-hour cost should always 
be mentioned. This method excludes all engineering, supervision, 
equipment, material, and transportation charges and leaves them to 
be absorbed by general overhead or other divisions of the work. 
Figures obtained in this way are accurate so far as they go, are 
readily attainable, and have a certain value to the men and organ- 
izations actually engaged in the construction operations. They give 
a rough standard for the foreman and serve as a barometer to 
the chief inspector to detect a gang that is falling behind. They 
are not, however, true cost figures and these can only be obtained by 
taking into consideration cost of surveying, laying out, inspecting, 
and supervising the work, cost of equipment and material used on 
the construction of that unit, cost of transportation, insurance, 
depreciation and a proportion of general administration. To deter- 
mine the exact amount of each item contemplated in this method 
of arriving at cost data would of course mean the filing of additional © 
records and involved bookkeeping, but there is no reason why the 
executive officer cannot readily and quickly make such apportion- 
ments and adjustments as will allow him to charge these costs. 
directly against each drainage project with reasonable accuracy. 
Certainly such figures properly arrived at and duly correlated are a 
great help in drawing budgets and outlining new drainage measures.. 

Cost of maintenance also is a point which will bear some discus- 
sion. Maintenance costs are usually based on the original cost of 
the work and are placed at a fixed percentage determined from: 
previous knowledge’ obtained while the first work was _ being 
conducted. With information on hand relative to the cost per 
foot and the base from which this cost per foot was derived and 
knowing the present market price of labor, it is merely a question 
of proportion and computation to obtain the basic figure for main- 
tenance. But here again the radical differences which exist in each 
section under drainage enter to upset the budget maker. Sometimes 
areas which are costly to drain at first, require but little mainten- 
ance work and per contra some areas that are originally ditched at 
a very low cost require such thorough cleaning that the mainten- 
ance cost is comparatively high. The proportion of maintenance cost 
to initial cost, therefore, is not a constant but varies considerably 
with each area. It can only be ascertained by frequent and careful 
study of the work installed. The man who arrives at mainten— 
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ance cost estimates by juggling figures in the office is like the man 
who inspects for salt marsh breeding by walking along the rail- 
road track and gazing at the meadows—he may guess right but the 
chances are he’ll guess wrong. Maintenance is of absolute impor- 
tance to successful mosquito control. It must not be carelessly 
done. It must not be neglected. And in carrying out maintenance 
measures you learn once more the paramount importance of plan- 
ning carefully and scientifically the original work and constructing 
it with due regard to good workmanship. Maintenance on an area 
which was well drained the first time is a simple matter easily 
accomplished within a short time. But when you try to maintain a 
section on which the initial system was faulty—you are in trouble 
from the start and maintenance costs rise rapidly. This is especially 
true of tide-gate work. To repair a tide-gate that was hastily and 
carelessly built is a most difficult undertaking and one that is costly 
as well. With the work increasing in volume and quantity so con- 
stantly, maintenance has now assumed a most important part. The 
time is rapidly approaching when mechanical means must be utilized 
to clean the salt marsh ditching systems and a machine must be 
devised that will make it possible to do this work at a cost of from 
I-1oth of a cent to #-15th of a cent a foot. Hand labor is too 
expensive and too scarce to make it practical to hope to maintain 
the vast ditching systems especially in South Jersey by that means 
and a ditch cleaning machine appears to be the only solution. 

To sum up then: the practical drainage system for mosquito 
control is the one that so drains an area that no matter what the 
condition of tide or weather, the man in the field does not have to 
S. O. S. The publicity man to gently inform the public that “‘be- 
cause of heavy rains, unusually hot weather, etc. a brood is about 
to emerge despite the earnest and untiring effort of the county 
mosquito extermination commission to prevent such emergence.” 
The type of drainage best adapted to produce such a condition is 
directly dependent on the geographical, hydrological, typographical, 
meteorological, and biological elements of the section under con- 
sideration as determined from a comprehensive and intensive study. 
The cost of installation varies widely according to kind of drainage 
to be used, type of meadow to be drained, local conditions to be 
overcome, market price of labor, etc. Any system that does not pro- 
duce results is expensive no matter what it costs and that system 
which is followed by complete drainage and the eradication of all 
breeding is cheap even tho it takes all or a large part of the funds. 
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available for drainage work. The cost of maintenance is directly pro- 
portionate to the initial-cost of the work and dependent on it. Proper- 
ly installed drainage systems entail low maintenance costs; drainage 
poorly planned and poorly “executed means rising maintenance. 
Steady improvements in organization and equipment mean better 
drainage at lower costs as the work goes on and each year should 
see decided progress being made in all departments, scientific study 
and planning, good engineering in the actual construction work, 
careful and constant inspection are the fundamentals of mosquito 
control drainage measures and if these are practiced, drainage 
systems for mosquito control will reach a maximum of efficiency 
at a minimum cost with a proportionately reduced cost of main- 
tenance. 

PRESIDENT Riper: The next number on the program is, “Oils 
and Larvicides Used in Mosquito Control Work, Their Efficiency 
and Their Practicability,” fifteen minutes, by Walter R. B. Delaney, 
Sanitary Engineer of the Hudson County Mosquito Commission. 


Mr. WALTER B. DELANEY: The most effective of mosquito con- 
trol, aside from drainage and filling, is the intelligent and efficient use 
of oils and larvicides. 

The object to be attained in using oils and larvicides is to des- 
troy larvae.of mosquitoes. To attain their destruction the surface 
of the water must be completely and continuously covered with a 
film of oil, or if a larvicide is used, it must readily mix with water. 

The effects produced by using oils and larvicides in prevent- 
ing mosquito breeding are: 


When Oil is Used—Larvae cannot penetrate the oil film with their breathing 
tubes, and therefore drown; oil appears toxic to tert young larvae, but with 
older larvae, it is the mechanical action of the oil resting on the surface of 
the water in an even layer that suffocates the larvae, and not any poisonous 
effects; oil reduces surface tension, making it difficult for the larvae to stay 
at the surface of the water long enough to breath the oil film and obtain air; 
mosquitoes do not oviposit on well oiled water surfaces. 

When Larvicide is Used—Larvae are killed by direct contact, and in some 
cases, the development of ova is retarded, if not entirely prevented. 


PETROLEUM: The use of oil—petroleum has been known since 
early in the nineteenth century, but to Dr. L. O. Howard, the Father 
of Mosquito Campaigns, goes the credit for its first practical appli- 
cation. : 

There are many grades of petroleum on the market that can be 
used for larval destruction, but the one best grade to use, is a matter 
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of experimenting with several grades, until one suiting local re- 
quirements is found. The distillates of crude petroleum, kerosene 
and fuel oil, are most commonly used in mosquito control in New 
Jersey. ; 

The use of kerosene, although very effective—inasmuch as it 
makes a thin film and spreads quickly—is impractical in county- 
wide operations, due to the following disadvantages; first, rapid 
evaporation; second, excessive waste, owing to the difficulty of see- 
ing the oil film on the surface of the water; and third, high cost. 

The heavy oils, those having a mixed or asphalt base, while cheap- 
est in first cost, do not spread as much or as rapidly as the lighter 
oils. They are often too thick or too heavy for use in the sprays 
and more oil must be used per unit of area to secure a killing film. 
The heavy oils, however, may be treated with kerosene or larvicide, 
to increase their spreading qualities, but such treatment makes for’ 
increased costs. 

Gasolene has been used, but it evaporates rapidly and completely 
and owing to its excessive cost, its universal use is impractical and 
limited to certain production areas on private property, where dis- 
figuration by the use of oil would meet with opposition on the part 
of property owners. ; 

Fuel oil is generally used in New Jersey. The grades available 
vary considerably due to the locality from which the crude product 
is obtained and the method of refinement, and range from light 
yellows to almost black. The light oils evaporate quickly and the 
black oils film too slowly. A satisfactory oil should film and spread 
fapidly, withstand evaporation and be comparatively cheap. 

Petroleum may be applied in various ways. In New Jersey the 
Standard Barrel Spray Pump is most commonly used and found to 
be very satisfactory. The use of sprinkler cans, oils drips, subaque- 
ous bubblers, oil-soaked waste and oil-soaked sawdust, either in con- 
nection with the spray or separately, depends on the various types 
of production areas. Each method of application has its advantages, 
as well as disadvantages, which makes its use practical or im- 
practical. This is a problem that must be solved by those in charge 
of operations, based on a full knowledge of local conditions. It is 
generally a combination or a modification of several methods that 
secures the best results. 

The effectiveness of petroleum as a larvicide depends on a per- 
fect film, which must remain unbroken for several hours to insure 
the reduction or destruction of the larvae under it. In actual field 
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practice, the perfect film cannot always be obtained. Especially 
is this true in salt marsh and fresh water swamp control, where con- 
tinuity of the oil film is impossible, owing to the presence of cat- 
tails and other grasses, normally present. The perfect film is 
prevented by wind action, floatage, vegetation and sewage or other 
organic matter and is easily destroyed by medium or heavy rains. 
The intelligence and the interest in the work of the oiling squads 
and the intelligent supervision of their work, has a direct bearing 
on the effectiveness of petroleum. | 


LARVICIDES :,. 

Larvicides or substitutes for petroleum are certain substances 
that will diffuse with water uniformly and with fair rapidity, kill- 
ing mosquito larvae when they come in contact with it. 

The Panama Larvicide, described by Le Prince and Orenstein, 
in their book “Mosquito Control in Panama” consists of crude car- 
bolic acid, resin and caustic soda. In addition to being a larvicide, 
this is useful in destroying algae, and is a good disinfectant. As a 
mosquito larvicide it is used by spraying an aqueous emulsion (one 
part larvicide to five parts water) over the surface to be treated 
and along the margins of pools and ponds, or other mosquite breed- 
ang places. This larvicide kills in a dilution from 1 :1000 to 1 :15000. 

The advantages of this larvicide, as set forth by Le Prince and 
‘Orenstein are: 


ai—High toxicity to mosquito larvae. A 1:5000 emulsion kills full grown 
larvae in from 3 to I9 minutes. 

2—Concentration. Being effective for practical use in a I:5000 emulsion only 
a relatively small amount of the larvicide need be transported to a given 
body of water. 

3—Uniformity of toxic power. This product, when carefully made, is uniform 
in toxicity. 

4—Simplicity of composition. The manufacture of this larvicide requires 
neither complicated apparatus nor highly skilled labor. 

s—Low toxicity to higher animals. It is practically harmless in ordinary 
dosage or in dilution to cattle, poultry, etc. 

6—Rapidity of toxic action. When used in the field, it killed all anopheles 
larvae and pupae in Io to 20 minutes. 

7—Cheapness of the product. In Panama, the cost is about eighteen cents a 
gallon. f 

8—Absence of danger from fire. The concentrated larvicide is inflammable, 
but not easily ignited. In dilution it is not inflammable. 

g—It is useful in the rapid determination of the presence of mosquito larvae 
and kills those at rest embedded in the mud. 

1o—In addition to its toxicity for mosquito larvae the phenol-resin larvicide 
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is also highly toxic to protozoa and algae, as well as most varieties of 
common grasses encountered in Panama. The algacidal and herbicidal 
properties of this larvicide are of frequent use in mosquito eradication. 
The disadvantages of this larvicide are: 

1—It does not emulsify and is inert in brackish water. This is a serious 
disadvantage because many Anopheles breed in brackish water and 
Culex breed in salt-water marshes and pools. This defect, however, is 
shared by all the commercial larvicides tested on the Isthmus. 

2—The pure larvicide deteriorates upon exposure to the air and must be kept 
in drums, barrels, and other tightly closed containers. 

3—It rapidly loses its toxicity after mixing with water containing algae and 
other organic matter. After 24 hours its toxicity is so far diminished 
that it is practically non-toxic from the standpoint of field practice. 


The toxic action of this phenol-resin larvicide upon mosquito 
larvae is probably due to the action of its phenol content upon the 
protoplasm of the larvae, probably intensified by the fact the phenol 
is in emulsion. 

The Panama Larvicide, according to many authorities is very 
effective, but its use is limited to fresh water control. 

Nitre Cake, a by-product of the manufacture of explosives, is a 
grayish hygroscopic salt, consisting of anhydrous sodium sulphate 
and acid sodium sulphate. Dr. R. C. Deriveaux used nitre cake 
during the Crossett, Arkansas, anti-malarial campaign and found 
it to be lethal to larvae and pupae and to prevent the development of 
ova in a dilution of 1:400. He treated five barrels, using one pound 
of the cake, stirred into solution, to the fifty gallon barrel. No 
breeding occurred in any of the barrels during the season. 

R. E. Tarbett, found niter cake very effective for treating fire 
barrels. He dosed each barrel with three pounds of the cake, 
which was added dry, without any attempt at pulverizing or making 
into a solution. Fifteen hundred barrels were dosed and no breed- 
ing occurred in any of the barrels during the season. It was found 
that niter cake in a dilution of 1:400 killed larvae in fifteen to 
twenty minutes, but did not affect pupae. Tarbett also dosed a 
catch basin, using ten pounds of the cake to the basin and no breed- 
ing occurred. 7 

Dr. Headlee experimented with nitre cake and found that a 
I :1000 solution was barely sufficient to destroy the larvae of Culex 
pipiens in two days time, but that stronger solutions, 1 :100 destroyed 
this species readily and remained effective for 21 days or longer. 
A solution (6 grams of nitre cake to 1ooocc of water testing 7% 
salinity) was found to destroy the larvae of Aedes sollicitans, but 
required three days to accomplish the result. 
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Nitre cake is fairly efficient, but its use is somewhat limited, 
being entirely unsuited to running streams or to ponds frequently 
washed out by heavy rains. Its use is practical, however, in treat- 
ing fire barrels, vats, old wells, abandoned cisterns, or any arti- 
ficial container, where there is no danger of poisoning persons or 
stock. | 


The advantages of nitre cake as a larvicide are: low cost, in carload lots 
averaging fifty tons to the car; nitre cake costs about $5.00 per ton; remains 
effective for a month or more; readily kills larvae in a dilution of 1:400. 

The disadvantages of nitre cake are: destructive to the skin and clothing; 
poisonous to stock; diffusion relatively slow; alkalinity of soil neutralizes 
active agent, namely, sulphuric acid; limited use. 


Water gas tar is a by-product of the manufacture of illuminat- 
ing gas. It has been used by several workers and found to be 
very effective. This by-product has practically the same gravity 
as water, having a tendency to float in masses slightly below the 
surface of the water. Owing to chemical properties of the tar 
(phenol, naptha and creosote oils) larvae are killed in much less 
time than is required with a film of oil. I have noticed larvae of 
Culex pipiens become inactive a short time after coming in contact 
with a mass of the tar. Water gas tar can be used straight or 
mixed with kerosene and fuel oil, greatly increasing their effici- 
ency and resistence to conditions that tend to break the film. This 
product can usually be obtained free of charge or at a nominal 
cost at any plant manufacturing gas by the water gas process. Its 
use is recommended as an efficient and practical, as well as an 
economical control measure. i 

Many tests have been made during the past few years to determine 
the value of creosote as a larvicide. Metz, who has experimented 
with creosote states: 


“Cresote may prove to have some advantages due to the fact that it is 
more lethal than kerosene and that it may be effective without forming a 
complete film. In addition to its direct action on the larvae, it is effective 
in reducing the larval food supply. The principal features of this method of 
control as revealed by the preliminary tests, are as follows: Refined or com- 
mercial cresote, of a dark color and a consistency slightly thicker than kero- 
sene, is applied in the form of a fine mist spray. The application differs 
essentially from that of kerosene or crude oil in that the cresote oil is broken 
up into minute particles that float in the air like mist. Thus, only a small 
amount of this material is used, as compared with the ordinary method of 
oiling. The style pump used in the tests was of the automatic type that re- 
tains compression, so as to provide a constant mist. Such a mist will settle 
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over the surface of the water, into hoof-prints, etc., and will float in among 
plants or other obstructions, provided such obstructions do not form a com- 
plete canopy. A remarkably small amount of this material will kill anopheles. 
larvae if properly applied. Apparently a film of creosote is not essential, as. 
the lethal action is not brought about by suffocation, so much as by poisoning 
and the fine mist over the surface of the water suffices for this purpose. For 
treatment of small puddles, edges of streams, ponds, etc., and for handling 
a large territory where bodies of water are scattered and transportation is 
difficult, this method holds considerable promise. : 

Since creosote is poisonous to fish and other animals, it must be used with 
caution on water containing fish and on water used by stock. If a pond or 
stream is more than a few feet wide, fish are not affected by treatment of the 
edges. In small ditches with good current, fish do not seem to be affected 
unless a large amount of oil is applied, but in small puddles even a slight 
application is very apt to kill them. Owing to the irritating qualities of 
creosote, it is improbable that stock will drink water containing enough to do 
harm, but its use is not recommended in such cases except after careful 
trial. 

The irritating effects of creosote are also felt by those who apply it if much 
is allowed to come in contact with the skin. For this reason, as well as to 
facilitate spreading the mist over the water, it is best, where possible, to apply 
it from the windward side.” 

The advantages of creosote as a larvicide are: 

It readily kills larvae. 

It is lethal without forming a esinpiete film. 

Reduces larval fool supply. 

One gallon will do the work of 5 to 6 gallons of oil. 

The disadvantages of creosote are: 

It is poisonous to fish and stock. 

It is very irritating to the human skin. 

It is costly. 

Its use on salt pools is questionable at least my personal experiments were, 
not conclusive. 


In conclusion, petroleum as a larvicide is not entirely satisfac- 
tory, but in the absence of a more acceptable larvicide, it is the 
most practicable medium for larval destruction. 

The destruction of larvae, as previously stated, is brought about 
by suffocation, due to the mechanical action of oil resting on the 
surface of the water in an even layer, but only where the oi! com- 
pletely and continuously covers the water surface. 

The destruction of larvae on salt marshes, with their excessive 
vegetation, which interferes with the spread of oil, is a hit or miss 
process, resulting in little or no destruction, and a great waste of 
oil. To control salt marsh breeding, attention should be centered 
on the improvement of the drainage system, removing all standing 
water which makes oiling necessary. Ditching won’t do it, BUT 
DRAINAGE WILL. 
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On water surfaces that can be completely and continuously 
covered with a film of oil, some chemical, if found, which is readily 
miscible with oil, that will prevent evaporation and loss of surface 
tension, will in my opinion, solve the problem of destroying larvae 
by the mechanical action of suffocation. 

My brief consideration of larvicides clearly visualises one fact— 
that the ideal larvicide does not exist. Nearly all the larvicides on 
the market at present have a limited use or obvious disadvantages, 
which make their use impracticable from the standpoint of economy 
and efficiency. 

Mosquitoes, by natural choice, oviposit their eggs on the surface of 
water in which organic matter is always present in some form or oth- 
er. Unfortunately nearly all commercial larvicides lose their toxicity 
in the presence of organic matter and unless they kill in a reasonable 
length of time, soon become ineffective and practically worthless for 
such destruction. This disadvantage, together with the fact that most 
larvicides do not readily mix with salt water, is the chief draw-back 
to larvicides in general. 

The ideal larvicide should have the following characteristics: 


It should readily affect and destroy larvae, preferably in from ten to 
twenty minutes. | 

It should be uniform and high in toxic power and non-toxic to man 
and stock. 

It should readily mix with salt water. 

It should reduce or destroy algae. 

It should remain affective for a month or more, be convenient to handle 
and be inexpensive. 

Finally, the ideal larvicide will result only after extensive study 
and research. It is to be remembered, that the physiological activity © 
of the larvae and the effect upon the latter of such factors as habitat, 
temperature, light and food supply, are recognized variables for 
study and experiment. 
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PRESIDENT RipER: The next topic upon the program is “The 
Up-To-Date Salt Marsh Ditcher,” twenty minutes, by Fred A. 
Reiley, Superintendent of the Atlantic County Mosquito Commission. 

Frep A. ReitEy: During the laté war the force of laborers em- 
ployed for ditching in the Atlantic County meadows was badly 
crippled by the draft and by the lure of war work paying large wages. 
As the able bodied men left, their places were filled by boys, and 
,men too old to seek war time jobs. 

It was natural to suppose that this type of labor could not turn 
out the work with the speed of those better fitted for heavy work, 
and it was especially noted in the footage of the machines that were 
used to cut 10x30 inch ditches. When prodded by their foreman 
the complaint was that the cable was too heavy for two, and it was 
impossible to handle the plow with four men as had been done in the 
past. The cry was for five and even six men to each machine. 
At the wages paid this was out of the question. 

You are no doubt familiar with the plow then in use,—The Eaton 
plow. Those who have seen it work will recall that when the ditch 
has been cut to as close to the outlet as the power plant would permit, 
in order to get it out of the ditch, it was necessary to, first with 
a spade and hook dig out all of the cut sod in the plow that was 
possible to reach and then lift the plow bodily from the ditch and 
turn it on its side. This operation averaged 1214 minutes and in 
fact took so long that it was cheaper to cut the balance of the ditch 
by hand spade, than it was to start the plow again at the outlet and 
complete the cut by machine. It was this lifting of the plow that 
was too much for the old men and boys. 

It was plainly evident that a new type of plow was the only 
solution, one that if possible could be handled entirely by the power 
plant, not only to move it to any desired position but to take it from 
a completed ditch with a maximum of three men and in a very much 
shorter time than was necessary with the old plow. 

It seemed that with six or seven years of experience on the salt 
marsh and with a salt marsh plow that it would have been a simple 
matter to improve on this machine. So the writer thought,—and 
it was only after several weeks in the cellar with a piece of tin, 
a pair of tin shears and some solder that he decided it was not so 
simple. However, the time was not entirely wasted as the germ of 
an idea was developed for what was expected to be quite an improve- 
ment in salt marsh ditchers. This, of course was on paper, but 
looked good enough to try. ! 
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The main idea was to hinge to the skids all cutting and lifting 
parts that were normally in the ditch, in such a manner that they 
could be lifted by the power plant clear of the ground. First the 
necessary side cutting blades for cutting the top grass and roots 
were fastened by hinges in front and locked in position by hooks at 
the'rear. These hooks could be released when a few feet from the 
end of the ditch, so that it would. have a chance to lift from the 
ground in the forward movement. Next was the elevating board, 
which was hinged to the skid at the back or discharge end and 
suspended at the front or cutting end by two blades that were tied 
together at the top by a bar. The cutting end of the elevating 
board was provided with sharpened saw teeth for cutting the bottom 
of the ditch and the suspending blades were sharpened in order 
to cut the sides of the ditch to the-extreme depth, © Thertepyiie 
bar extended through the blades for a distance of two imches on 
each side and rested in notches or hooks in racks that were fastened 
to the skids in an upright position. These racks had notches spaced 
about three inches apart. Hooking the bar in different notches 
suspended the forward part of the elevating board to any desired 
depth up to thirty inches. 

By this arrangement it was seen that the full depth of the ditch 
would be cut in one operation and the resulting sod delivered in one ~ 
piece, which, if delivered on one side of the machine would cause a 
strong thrust on that side resulting in throwing the machine out of 
line of the intended ditch. To provide against this a splitting knife 
was fastened to one skid that would cut the sod as it was passed 
along the elevating board into two ribbons of approximately 10x15 
inches. These two ribbons were guided by mold boards or discharge 
chutes, one on either side of the ditch, as was done on the old plow. 

To clean the plow of sod when the ditch was completed an “A” 
frame (see picture No. 3) was provided which stood on the front 
end of the skids; then the cable from the power plant was carried 
over the top of the frame and hooked to the cross bar on the side 
suspension plates. Then by winding in the cable the elevating board 
was raised with the entire mass of cut, but undischarged sod until 
it was clear of the skids, when a stick could be placed under it to 
hold it clear of the ground. Thus by lifting the top side cutting 
blades and the elevating board clear of the ground, it was only neces- 
sary to hook the cable to the draw bar of the plow and move on to 
the next ditch. 

Before this plow was tried it looked like a sure winner and was 
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constructed in such a manner that it seemed the upkeep would be 
practically nil. : 

No efforts were made to select a special piece of meadow for its 
first test. There was no reason to,—it should cut anything to be 
found on the salt marsh. It was taken to the location of one of the 
power plants and started on a fairly good piece of window,—that 
is for about 200 feet. The performance on this 200 feet of good 
meadow was all and more than we expected both for cutting and for 
removing the plow from the ditch. Then our troubles began. 

We have cut over 20,000 acres of salt marsh in Atlantic County 
but I never before encountered such meadow as we then attempted 
to cut. It was hard enough to walk upon and to cut it was almost 
impossible. We had not cut 50 feet before we were compelled to 
stop. First the sod buckled against.the splitting knife and would 
have to be dug off, next the uncut grass and roots that passed the 
front side cutter blades would catch on the side suspension plates 
until the wads of grass became so big it would force the sod ahead 
the buckle and push the whole plow into the air. After the first 
day it looked like a forlorn hope, and after the recommendation 
given the members of the mosquito commission as to its possi- 
bilities, the case seemed serious. 

During the next few days many minor changes were made in the 
suspension plateg and the elevating board shortened by three feet. 
This improved matters but not to the extent desired, the main fault 
being the collection of grass on the suspension blades. These blades 
would neither cut this grass nor would the grass pass on down 
the blades to the bottom of the ditch. 

By concentrating on the main fault the remedy was found by com- 
bining the front side cutting blade with the suspension blade making 
it out of one piece of steel with cutting edges of two pitches. By 
making it in one piece the grass had no chance to double and catch on 
a second blade and also permitted the giving of more pitch to the sus- 
pension blade which would allow the uncut grass to pass down that 
blade to the bottom of the ditch. 

The combined blades, then called the side cutting blades, were 
riveted to a frame slideably mounted on the skids with a bar across 
the forward end. This bar engaged a pin set in a guide on the skid. 
By moving this pin to any desired hole in a series of holes in the 
guide the depth of the ditch could be determined. We then had 
some difficulty in keeping the saw teeth on the elevating board free 
from roots and a sharp point was decided upon which led us into 
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further difficulties with the uncut grass passing down the side 
blades. This grass would pass down the blades and catch on the 
‘point. To overcome this, pieces were cut from the side of the ele- 
vating board just back of the point. This space left the front edge 
of the side blade clear and allowed all except the very long grass 
roots to pass down the blades. 

By this time we had gotten through the above mentioned bad 

piece of meadow. We had cut about 20,000 feet of ditch which was 
accomplished only after the hardest kind of work by the men. Up- 
on reaching firmer meadow we had a better chance to see what the 
splitting knife would develop. It was known when the knife was 
put on that there would be many places in the marsh where it would 
not be needed, as experience had taught us that meadow would be 
found where a rotten strata would occur from 10x18 inches below the 
surface and in such case the knife would be unnecessary to split the 
sod into two ribbons. (See picture No. 2). Imagine our surprise 
when we found the sod was delivered to the surface in two pieces. 
Then we realized that in shortening the elevating board we had 
caused the 30 inch mass of sod to take a very sharp bend upward. 
This necessarily caused a longitudinal strain on the upper and lower 
parts of the mass and a resulting shear that made the separation. 
This was very encouraging as the splitting blade was not very sat- 
isfactory and required continual cleaning to get results. The knife 
therefore was discarded. 
_ The “A” frame was still in use, but it was made of wood and at 
times, if not set just right, would kick out and hit one of the men. 
This was changed to channel iron construction and hinged to the 
skids in such a manner that it could be used as a drawbar as well 
as for lifting the plow from the ground. 

We have now almost reached the plow as it is today and a compari- 
son of the old and the new plow will more clearly demonstrate the 
superiority of the new. 

With the old plow we used a two-man spade to dig about 15 feet of 
30 inch ditch into which we placed the plow by main force and 
awkwardness. This movement required from 15 to 20 minutes. 
With the new plow a ditch 10x18 inches and about 3% feet long was 
dug by one man. This ditch could be dug between the skids and 
did not require man power to place the plow in the ditch, merely the 
dropping of the elevating board into dug ditch which did not take over - 
five minutes. The cutting of the ditch took the same for both plows 
which was governed by the speed of the power plant. It is, of 
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course, impossible to cut a ditch by pulling the plow with cable to 
the extreme end, if that ditch empties in a creek or river. There- 
fore the cut is made as near as the power plant. It is, of course, 
impossible to cut a ditch by pulling the plow with cable to the ex- 
treme end, if that ditch empties in a creek or river. Therefore 
the cut is made as near as the power plant will permit when the 
plow can be taken out, turned around, placed into the creek or river 
and pulled to the ditch from which it was taken. With the old 
plow 12%4 minutes were consumed in digging out and removing the 
plow from the ditch. With the new plow but % minute is needed 
to hook the cable to the “A” frame and pull the plow board from 
the ground, and with a properly placed anchor and snatch block 
the plow can be moved to the creek or river and the ditch connected 
in a much shorter time than was required to cut by hand spade. 
Consequently we discarded the two-man 10x30 inch spade. 

To say the least we had greatly improved working conditions and 
the men no longer complained of the cable being too much for two 
men. 

It now seemed a shame to waste a good plow on a slow moving 
power plant like the one we had used since 1914. To move this 
plant two heavy anchors had to be carried out and a cable dragged 
to the anchors. This operation was repeated to get the necessary 
500 feet before the plow was pulled. A tractor could move without 
all this work therefore our thoughts were turned to tractors. At 
this time I would like to state that the Atlantic County Mosquito 
Extermination Commission was not alone in the idea of using a 
tractor in this work. Mr. Eaton was also in need of a power plant 
and we thought that we could both save money by pooling our ideas. 
As it turned out, Mr. Eaton was forced to carry the burden of the 
experimental work. These thoughts were not by any means new; 
the subject had been discussed for several years and we were on the 
lookout for a small caterpillar tractor that would do the work. 
The caterpillar type of tread seemed to be the only practical tread 
to use on the salt marsh, and a 1% ton tractor was selected for 
trial—and in competition a Fordson. The Fordson is a wheel type 
tractor and we did not consider it seriously, but were willing to be 
shown. Much to our surprise the demonstration proved beyond a 
doubt that the Fordson, equipped with extension rims, was far super- 
ior to the caterpillar type. Neither tractor had traction enough to 
pull the 10x30 inch plow and we found that to get one with suffici- 
ent line pull, it would weigh five tons and cost $4,500. There was one 
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way to overcome this deficiency in line pull and that was to mount 
a hoisting drum on the tractor, but a drum with gears, cable and 
necessary frame would weigh 800 to 1,000 pounds, and if carried 
on the rear of the tractor in the form of a cantilever load weuld lift 
the front of the tractor from the ground and interfere with steer- 
ing. One end of this frame was therefore hinged to the back of 
the tractor and the other end carried by a skid that dragged along the 
ground. ‘To this end was also hinged a frame with two broad tines 
that would sink into the meadow when the cable was used, and 
prevented the tractor from rolling back with the line pull. This 
was necessary because the tractor has no brakes. The anchor 
could be raised and lowered from the driver’s seat. 

The Fordson tractor is equipped with a pulley attachment placed 
at the right of the machine just below the right foot of the driver. 
It was from this drive we got the power for the drum, through a 
silent chain to the jack-shaft on the drum frame. A square jaw 
clutch was also placed on the jack-shaft in order to disengage the 
drum gears when moving the tractor. Everything was arranged so 
that the driver did not have to leave his seat except to crank the 
engine. 

We were now ready to combine the tractor with the new plow and 
start ditch cutting.For the first two weeks the meadow encountered 
was very poor and in fact so bad that the amount of work turned 
out was no greater than with the old machines. This showing was 
partly due to the unfamiliarity of the men with the new outfit. The 
first month they cut 50,000 feet in spite of the bad meadow. The 
second month 96,000 feet were cut and the third 125,000 feet were 
cut in 21 working days. The last month the tractor worked in 
competition with one of the old power plants with a new plow, 
which cut 62,000 feet. Our maximum footage with the old output 
was 6,500 feet of 10x30 inch ditches in 81% hours. Our maximum 
footage with the new plow and tractor is 10,000 feet in 7% hours. 

This was speeding up the ditch cutting to the point where the 
small spur gang could not keep up; in fact they had hardly made a 
good start on the 1,200 acres that the machine had been working on. 

The tractor could be handled so easily and so quickly that it 
occurred to us, why not cut the longer spur ditches by machine and 
leave the small ones and the hole filling to the laborers. This was 
tried with a small plow and proved a big saving in both time and 
money. . 

I have said that we had almost reached the plow as it is today. 
We are now about to reach that stage. 
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Where a ditch was to be started from the bank of a creek or river, 
the tractor pulled the plow to the point, turned it around and by 
pushing with the front axle on the “A” frame the plow was placed 
into the creek or river, the cutting blades and the elevating board 
dropped to a point where by being pulled with the cable would cut 
the ditch from the outlet. We still, however, had to use the small 
one-man spade to cut a starting ditch when that ditch started in the 
open meadows, as for instance, the head of a ditch close to the 
bottoms. The necessity for the use of a spade to dig even a small 
starting ditch still left something to be desired and to eliminate 
this five minutes loss, the question of a flexible point on the elevating 
board was discussed. Many plans were drawn and discarded as 
useless. Finally by resorting to more hinges the problem was 
solved. When the elevating board is resting on the surface the 
plow point points up at an angle of about 15 degrees. To make the 
point dig into the meadow from the surface the point should point 
downward about 15 degrees. To get the desired pitch to the plow 
point a frame was constructed of angle. iron that would fit under 
the elevating board. 

The bottom of this frame was hinged to the side cutting blades 
and the top hinged to the skids in place of the elevating board. 
The elevating board was then hinged to the side cutting blades at the 
same point as the underframe. The lower hinge of the elevating 
board is located 12 inches back of the piont, so by raising the back 
of the elevating board the point will point downward. By holding 
the board in this position the forward movement of the plow will 
cause the point to dig into the meadow until it reaches a depth where 
it will dig without having to hold the back end of the board up and 
the board will come back into place by the weight of the sod. 

The final change has been used on the small spurring plow and 
has proven satisfactory. It remains to be seen what it will do on 
the larger one. If successful, it will finally do away with all hand 
spades on a machine cut ditch. 

PRESIDENT Riper: Are there any questions to be asked of Mr. 
Reiley? We have one other number on the program of this session 
and that is, “A Mechanical Cleaner for Salt Marsh Ditching,” by 
James E. Brooks, Chairman of the Engineering Committee on Ditch 
Cleaning Machinery. 

James E. Brooxs: In the beginning of mosquito control work on 
the salt marshes of New Jersey the drainage consisted almost entire- 
ly of digging ditches, but sooner or later every ditch dug requires to 
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be cleaned; and in varying proportions in the different counties the 
drainage of the meadows is changing from a ditch-digging to a 
ditch-cleaning proposition. 

Before describing the development of a machine to clean ditches 
it may be well to illustrate the importance of cleaning them. In the 
Hackensack and Newark Bay salt marshes in the northeastern part 
of New Jersey a large proportion of salt marsh is protected from 
the inflow of high tides by dikes and tide-gates. It is to these diked 
areas that the following illustration applies. | 

There is a vast difference between ditching a meadow and drain- 
ing a meadow. Figure I shows a meadow which has been ditched, 
but it is plain to be seen that it is not drained. Figure 2, on the 
contrary, shows a similar meadow area in which the ditching has 
drained the meadow. The significance of this difference is better 
illustrated by Figure 3, which represents a vertical section through 
a portion of the salt marsh. Grass is growing on top of the sod or 
peat, which latter averages about 18 inches deep. Below the sod is 
the meadow mud. To the right is shown one of the drainage ditches, 
usually ten inches wide and varying in depth from 24 to 30 inches. 
To the left is a hole or depression in the meadow surface, one of 
many thousands, which hold water for a longer or shorter period, 
depending on the rainfall, evaporation and drainage. These holes, 
if wet for a long enough period, will incubate a brood of mosquitoes. 
Because of the uncertainty of depending on evaporation to dry out 
these holes it is necessary, in order to control mosquito breeding, 
to provide other means of removing the water. Sometimes this is 
done by digging a small ditch, commonly called a spit, from the hole 
to the drainage ditch, but in many cases it is necessary to depend 
upon the seepage of the water from the hole through the sod to the 
drainage ditch: In either case it is very evident that the water in 
the drainage ditch must be at a lower level than the bottom of the 
hole. Just what this level should be is a matter now under con- 
sideration by the Committee on Standards, but for purposes of 
discussion a tentative value of 18 inches below the meadow surface 
has been agreed upon. 

It does not take much argument to show that if the water in the 
ditches is to be kept down to 18 inches below the meadow surface, 
the ditches themselves must be clean and free for the flow of water 
to a depth of more than 18 inches. This means frequent cleaning. 
To do this by hand is very expensive. The great need of ditch clean- 
ing machinery in order to reduce the cost has been recognized for 
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several years. In the latter part of 1919 Dr. Thomas J. Headlee, 
the state executive in charge of mosquito control, called together 
a committee of engineers from the executive staffs of the various 
county mosquito extermination commissions, to devise power oper- 
ated machinery for cleaning ditches. At the present time this 
committee consists of Fred A. Reiley of Atlantic County, Jesse B. 
Leslie of Bergen County, Wilbur M. Walden of the State Ex- 
periment Station and James E. Brooks of Essex County. 

Previous to the organization of this committee the Essex County 
Commission had built an experimental machine for cleaning ditches. 
This machine, while not successful, demonstrated certain principles 
which were useful to the committee. At the last meeting of this 
association, held at Atlantic City in February 1920, the committee 
made a brief report which was published in the proceedings. It was 
felt at that time that there was a possibility that a machine could be 
constructed which would clean the ditches by being merely dragged 
through them. Early in 1920 a machine of this kind was construct- 
ed and tried on the meadows near Carteret, New Jersey. It was 
shown very quickly that the machine was greatly limited in its 
operation, and that a mechanical device for elevating the mud was 
needed. The committee proceeded to redesign the machine, using 
a link chain with scrapers and cutters to drag the mud up an inclined — 
trough, this link belt being driven by an eight horse power Cushman 
gasoline engine. 

Figure 4 is a longitudinal vertical diagram of the machine, as 
revised up to December, 1920. It is carried on long wooden skids, 
which straddle the ditch. In front is a pilot to keep the machine on 
the line of the ditch. By removing the rear bolt which attaches the 
pilot to the skids, the pilot may be swung around vertically until it 
is above the meadow surface. This is done when the machine is to 
be transferred from one ditch to another. Back of the pilct is the 
engine which drives the link belt conveyor. The conveyor is placed 
in an inclined steel trough, which trough is supported on trunnions, 
permitting it to dig to a depth of 30 inches below the meadow sur- 
face, or less, as may be desired, and also permitting it to be swung 
up until it clears the meadow surface entirely. By raising the pilot 
and the trough, the machine may. be dragged across the grass from 
ditch to ditch. Figure 5 is a picture taken on Monday of this week 
on the meadow in Essex County, showing the machine at the end of 
the day’s work. 

For the purpose of demonstrating the efficiency of the cleaning 
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machine, a temporary rig was devised for dragging it along the 
ditch, the motive power being a Fordson tractor. This tractor,, 
with extension.rims on the wheels, is shown in the background. 
The speed of the tractor being too great to permit of its dragging 
the machine by direct pull, the traction cable was anchored at one 
end, and after passing through a snatch-block on the front of the 
machine, was attached to the other end of the tractor. By this. 
method the machine cleaned nearly two thousand feet of ditch the 
day this picture was taken. It is to.be hoped that such a motive pow- 
er will be available shortly. 

Figure 6 shows the machine with the pilot and trough raised up 
to permit the machine to be moved to the next ditch. 

PRESIDENT Riper: I believe that concludes the program for the ~ 
afternoon session. ‘The evening session is set down for 8:00 P. M. 
If there is no objection we will now stand adjourned until 8:00 P. M. 
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(The meeting was called to order at 8:30 P. M. by ‘President 
Rider). : 

PRESIDENT RipER: We have with us Mr. Nyhen, of Brookline, 
Massachusetts, who is engaged in the work of dispensing with flies 
as well as mosquitoes; and the automobile has done so much for us 
in the way of destroying flies that we have less to look after. The 
horse and stable and stable manure that we used to have so much 
of is partly eliminated, and it would be an easy matter, if we could 
give the same attention to flies that we do to mosquitoes now, to get 
entirely rid of those. 

Mr. Nywen: Mr. President and gentlemen of the New Jer- 
sey Mosquito Extermination Association: I am going to tell the old 
old story, that I have come to learn, come to hear what you 
have to say rather than to deliver any prepared report of what we 
have done up in Massachusetts. As I have sat here and listened 
to the papers which have been read the last two days it has struck 
me forcibly that I have little to tell you that you have not presented 
in a way which was so instructive to me that I can go back home, 
after twenty years work, with new ideas, with a renewed courage 
and feeling that New Jersey is leading the states of the Union in 
this particular kind of an anti-mosquito campaign. 

It is refreshing to get down here and meet men who will work 
for a substantial appropriation that is worth while, who _ be- 
lieve in the movement and know its value from an economic and 
health point of view. I look into your faces and see that you are 
here for business, that you are giving your time and paying out 
good money to get new ideas, to push this work for the benefit of 
humanity, and for the municipalities that you represent, so that 
your people may enjoy the health-giving pleasures and relaxation in 
the sunshine free from the mosquito pest. And it is worth while 
doing something good for your neighbors and your state. 

I am going to bring back the history of this convention to 
Massachusetts; I am going to show the public at home that the 
people of other states and municipalities are thinking intensively 
and accurately about the solution of the mosquito problem. 

_ Now the work that we are doing in Massachusetts may be con- 
sidered under three heads; work done by the state, work done by 
the various municipalities, and work done by private individuals. 
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In 1916 Massachusetts passed a law which was to supersede 
the wet, rotten and spongy land act of 1860, a law enacted largely 
for the purpose. of controlling the swamp land nuisances, offensive 
because of their alleged miasmatic condition. The act of 1860 gave 


the boards of health the power to condemn and declare swamp 


lands common nuisances, and the boards of health could go to 


municipal councils and ask for an appropriation not exceeding — 


$2,000, a sum which would become eventually a lien upon the 
property, for the purpose of affecting the drainage of the same. 
The law of 1860 was superseded by the act of 1916, whereby 
a Drainage Board was formed consisting of members of the State 
Department of Agriculture and the State Board of Health. Very 
little was accomplished however, under the new law. ‘The act was. 


simplified in 1918. Now one member of the State Board of Health 


and one member of the State Department of Agriculture make up 
this Drainage Board, and they have authority under this law, upon 
petition by citizens who wish to have certain lands drained to form 
local drainage commissions of the petitioning citizens to execute 
the drainage law for the economic improvement of the land for agri- 
cultural purposes as well as for the protection of the public health. 

The result has been that only a few citizens have awakened to 
the opportunities offered. However, there is a duty imposed upon 
this commission, for the state commission is directed to study 
the reclamation of swamp lands for agricultural purposes and this 
work is being now efficiently planned and executed, even if the 
citizens fail to avail themselves of the initiative by forming local 
district drainage boards. 

Except from an educational standpoint, there has been very 
little else done by the state. 

Now what have we been doing as municipalities? Brookline 
started away back in 1901, through the activities of Dr. H. L. Chase, 
who was the agent of the board of health at that time, and certain 
citizens who lived in one of the residential parts of the town. 

These residents reminded Dr. Chase and the board of health of 
that time, that the early settlers had found mosquitoes very prevalent 
away back in colonial times when Brookline was part of Boston. 
And they petitioned that the mosquito nuisance be abated. Dr. 
Chase turned the matter over to the board. 

The petitioners called the board’s attention to the fact that we 
had a large number of cases of malaria since the arrival of Italian 
labor in town, and if the Italians were to be employed upon the 
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construction of the park system, something ought to be done to 
safeguard the town from malaria. The proposition was then turned 
over to me. An investigation was started. I had very little to 
work on at that time, except the literature by Dr. Carroll, Dz. Ross, 
Pe eed, Dr. Lazear and, our Dr. Howard and other. American 
authorities in the United States and Havana and Cuba. I made a 
survey and located all the breeding places and began a study of the 
different species of mosquitoes found in the town. Professor Theo- 
bold Smith of the Harvard Medical School assisted us with valuable 
suggestions and advice. 

It was quite an experience. We started an active field campaign 
in the spring of 1902 and I remember how the early advocates of 
mosquito suppression talked of what good work we could do for 
ridiculously small sums of money. We were to work miracles. 
By the simple waving of empty hands, the mosquitoes would dis- 
appear. That was very wrong but this notion has stayed with us 
even to the present time to the deteriment of good field work. Our 
_ people expect to buy mosquito suppression for very little money and 
this is not possible. 

However, the public spirit of the town was aroused and the 
men there are of a calibre who want to have all work done well. 
Yet they are good business men who want it done as cheaply as 
possible. From time to time, our appropriations have increased and. 
we have carried on the work intensively and successfully for the 
past twenty years. We have had our ups and downs. The stories 
which have been told by the various men who have read their papers 
to you have been like my experiences. I listen to the speakers and 
think that I am in the past, going over the same stumbling blocks, 
the same trials, the same opposition. 

This is the twenty-first year we have been doing it. I think we 
can fairly lay claim to being one of the pioneer municipalities in 
this part of the country in anti-mosquito work. 

There have been other cities and towns in Massachusetts anc 
have attempted to do anti-mosquito work during the past twenty 
years. Of these, Boston, Watertown, Cambridge, Newton, Revere 
and Winthrop are cities and towns prominently in mind. There 
have been many well-to-do residents in other cities and towns who 
have attempted to undertake the suppression of the mosquitoes on 
their premises and the areas nearby. These attempts have failed 
more or less for want of municipal and neighborly co-operation and 
the moral support of the public, as the result of over-expectation 
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when failure to obtain successful results was rendered futile by 
inefficient work and untrained field. workers. 
The element of cost again was considered discouragingly great 


to bear alone for the individual in a private venture where there © 


was little in the way of financial gain. 


Other causes obvious to those of you engaged in this work also’ 


tended to discourage these isolated efforts to carry on mosquito sup- 
pression in these last mentioned cities and towns. 

In conclusion, I wish to state that the citizens of Massachusetts 
are fully alive to the need of caring for the mosquito nuisance 
throughout the state, but it seems to me the public regards the prob- 
lem as a secondary one which may be deferred in order that the 
money may be expended on more pressing and important problems 
first. : 

In order to overcome this attitude of the public on this matter, it 
is necessary for us to point out to the business men that the economic 
values of real estate of natural value have increased one hundred 
fold wherever land sites for dwellings have been free from the 
mosquito nuisance, and that money invested for this purpose is 
money well invested. 

Technical, scientific propaganda in aid of subiie health does not 
appeal to the average individual and is of questionable value when 
so used in anti-mosquito campaigns. It is well to discontinue it as 
_ an educational factor except where it directly points out increased 
monetary returns for the cash to be expended in suppressing the 
mosquito nuisance. 

The public is willing to gamble desperately their health and their 
lives against pain, discomforts, disease and the mosquito nuisance, 
but the public will not gamble their money on social welfare prob- 
lems except they have a chance to get back double the money on 
their investments. As a result, we have decided to follow public 
opinion, and our campaign has been one of taking care of all the 
small breeding places at the expense of the public treasury, except 
the larger problems where we have requested the financial co-opera- 
tion of the people owning the land. 


PRESIDENT RipER: It now gives me great pleasure to introduce. 


Dr. Lipman, of the New Jersey State Experiment Station, who is 
with us tonight. 
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Why Anti-Mosquito Work Has Not Become County-Wide 
in All Counties 


By J. G. Lipman 


The success of anti-mosquito activities in New Jersey must depend 
on popular support. In so far as the presence of mosquitoes becomes 
a source of annoyance or discomfort, or even becomes a direct 
menace to health, public sentiment will be aroused and a more or 
less insistent demand made for remedial legislation and activities. 

Under the conditions existing in New Jersey mosquitoes are of 
secondary importance only as a health factor. To be sure cases of 
malaria are not uncommon in the state. Indeed, epidemics of the 
disease occur here and there and there are localities wheie it has 
been endemic for a long time. But, in spite of the occurrence of 
malaria in this or that locality, public sentiment has never been 
aroused, or at least crystallized, to such a point as to result in county- 
wide anti-mosquito activities. A few years ago there were several 
hundred cases of malaria in Sussex County. This did not lead, how- 
ever, to the organization of a mosquito extermination commission in 
Sussex County. More recently the number of malaria cases in the 
vicinity of Princeton increased sufficiently to cause much local com- 
ment. The matter was brought before the board of freeholders, 
and the mosquito extermination commission of the county, ordin- 
arily inactive, was for the time being galvanized into life and lent 
its support and authority to the more or less effective solution of the 
problem. More recently still a portion of New Brunswick, 11 Mid- 
dlesex County, developed a rather large number of cases of malaria. 
The matter was brought to the attention of the county mosquito 
extermination commission, but the latter was unable to develop suff- 
cient popular support to allow of dealing with the problem in an 
effective manner. The point I am trying to make, therefore, is that, 
disturbing as may be the malaria situation now and then and in one 
locality or another, the public is not aroused sufficiently to bring the 
necessary pressure to bear on county officials and boards of free- 
holders in behalf of adequate appropriations for dealing with the 
problem. 

It is quite different when we consider mosquitoes as a nuisance 
rather than a carrier of disease. As a nuisance the salt marsh mos- 
quito attains the role of an important economic factor. The annoy- 
ance caused by it is sufficiently grave to discourage the influx of 
home seekers. Much of the suburban territory invaded by flights 
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of salt marsh mosquitoes remains unattractive. It gains in value 
for home building purposes very slowly or not at all. Real estate 
interests, boards of freeholders, our leaders in education and other 
activities, journalism, business and transportation are forced to rec- 
ognize that the mosquito must be considered a factor of economic 
importance. They are forced to recognize that the salt marsh species, 
covering a large territory and spreading from the coast inland, retard 
the development of much of our suburban territory. The boards 
of freeholders responsible for appropriations for county purposes 
can not very well ignore any just demands that may be made upon 
them by the county mosquito commissions. The latter, on their 
part, have behind them the popular support and the popular urge, 
and are in a position to insist that certain measures be taken to free 
the entire county of a serious pest. As a result of this situation 
active mosquito extermination commissions exist in all of the coast 
counties. On the other hand, where the salt marsh mosquito prob- 
lem is limited to only portions of the county, \sufficient popular sup- 
port has not developed in the past to make possible the organization 
and survival of active mosquito commissions. Camden, Gloucester, 
Salem and Cumberland Counties may be cited as instances in this 
connection. In Camden County there was at one time an active 
commission, but, because of the local rather than county-wide spread 
of the salt marsh mosquito, popular support was lacking and the 
board of freeholders refused the necessary support for county-wide 
mosquito activities. In Cumberland and Salem Counties the coun- 
ty-wide mosquito fight is beset with the same difficulties. Briefly 
stated, therefore, there is no instance in New Jersey where fresh 
water species alone have become sufficiently troublesome to make 
possible the successful maintenance of county-wide anti-mosquito 
activities. 

Recognizing the situation as it is, we are not relieved, nevertheless, 
from the responsibility of extending to our inland counties such reliet 
as could consistently be extended to them through state or county 
or local agencies. Early in the anti-mosquito campaign, the late 
Dr. John B. Smith recognized that local authorities are indeed a 
weak staff to lean on. It was because of this recognition that he 
urged the passage of new legislation that: would permit the organi- 
zation of county commissions. The history of these is well known 
to you and the record of their achievement has been discussed in 
this meeting and in the meetings of recent years. Our problem now 
is to find the means and to outline the methods that would so 
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strengthen our anti-mosquito machinery as to permit the elimination 
of local as well as of county-wide invasions. There is no excuse 
for the existence of malaria in New Jersey, no matter how few the 
cases may be. There is no excuse for the annoyance and discomfort 
caused by pipiens in our towns and cities as well as in the rural 
counties. If additional legislation is needed, why not try to provide 
it? Is there not a way for creating active mosquito commissions 
in the inland counties and to invest them with the authority to bring 
the necessary pressure to bear on such of the local health officers 
in whose territory mosquitoes are more or less permanent and 
troublesome? We may see clearly why county-wide mosquito exter- 
mination activities are not carried on in all of the counties of the 
states. This should not relieve us from the obligation of strength- 
ening the mosquito fighting force and machinery so as to give to the 
taxpayers of New Jersey the fullest measure of immunity and pro- 
tection. 


PRESIDENT RipER: Is there anything to be said or any questions 
to ask Dr. Lipman? They will now be in order if you desire, or if 
you desire to discuss this paper. We are always glad to hear from 
Dr. Lipman. He always takes a broad view of the situation and we 
always get some valuable suggestions from him. 

SECRETARY HEADLEE: The problem of getting started and get- 
ting far with the work in counties where the pipiens lodge and the 
salt marsh fly is one that is a difficult one and one that requires a 
great deal of personal work. Under the present law any county 
in the state can-have a county mosquito commission. It is easy to 
have that commission appointed. It is easy to prepare plans and 
estimates and a budget. But unless you can materialize popular sup- 
port behind it you cannot get the money without utilizing the nianda- 
tory feature of the law and bringing to bear-upon the counties that 
are working successfully under this law the danger of the elimina- 
tion of that phase of the law under which they are working, through 
the means of a repealer. The only way that I see by which the 
thing can be accomplished is to devote a large amount of time to 
individual locations. For instance, in Sussex there is one and per- 
haps several places in which there is opportunity possible to organize 
a demand for locally supported work and get that work going. Now 
I do not believe that you can build from above down in the counties. 
You must start with particular plague spots and get the money from 


the local organization to do that work and at the same time tell 
\ 
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them, “Well if you want this thing in a more organized fashion and 


with better authority to carry on the work you must have an active 


county mosquito extermination commission appointed and you 
must give to that gat dah the needed support and then 1 ADE 
it to do the work for you.” 

Now I see a number of instances of movements starting that way, 
and it seems to me likely that that is the way that other counties of 
the state which are not now operating will be led to do, with the 
exception of Cumberland and Salem. Now Burlington may have to 
work out that way. Cumberland and Salem are in a different class 
altogether. Cumberland has 50,000 acres of salt marsh; Salem has 
35,000 acres of salt marsh, and there is no question about the preva- 
lence of mosquitoes from the salt marsh in those counties. You can 
travel through the bay coast region of those counties and consult 
anybody you care to who has lived there for a number of years and 
he will immediately say how very, very bad the mosquitoes are. 
The trouble that lies in Cumberland and Salem, more in Salem than 
in Cumberland, is this: the average individual in those counties 
does not believe that we can eliminate those mosquitoes by trenching 
the salt marsh. He does not believe it. There is a higher percentum 
of the population in Cumberland that believes it can be done than 
there is in Salem; and the reason there is a higher percentum there 
is because of the filtering process of information as to accomplish- 
ments coming from the lower counties on the Atlantic Coast that are 
now working. And that is the way the thing will start in Cumber- 
land and Salem. Cumberland will start first and then Salem will 
follow suit. 

But those two counties are not in the class of counties we are 
talking about. I refer to such counties as Sussex, I refer to such 


counties as Hunterdon, I refer to such counties as Warren and. 


Mercer, such counties as Gloucester and as Camden. In those coun- 
ties we have got to build from the ground up. We have got to 
spend a lot of time in individual location where there is a serious 
problem, and depend on the work there to reach outward.-and finally 
assume a county-wide form. 

Now I doubt very seriously whether up in Hunterdon County 
there will come a time when county-wide mosquito work, as we 
understand it in these northeastern counties of the state, will come to 
be. On the other hand, I do think this is a very likely thing: that 
it will be possible to have a mosquito commission equipped with 
enough money to start and adequately prepare an experienced mos- 
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quito man who, as a farm demonstration agent does in agriculture, 
can go from one community to another that needs this work, organize 
the work, raise the money and put it on its feet and keep it going. 

Now that is about the way this thing has shaped up in my mind, 
from a study of a number of years. I do not believe we are likely 
to get it through any other way. | 

While I am on my feet I would like to say that I admire a man 
who can work for twenty years in one spot without encouragement, 
without touch with other men who are doing work in a similar line, 
and succeed in that work. And I want to congratulate Mr. Nyhen 
for the work that he seems to have accomplished in Brookline and 
to say that there come to my desk during the year a very considerable 
number of inquiries from the State of Massachusetts, various points 
in the State of Massachusetts, as to what methods can be used to 
control mosquitoes in the localities from which these letters come. 
And had I known—I have been lamentably ignorant of it—had I 
known that there was a man in the State of Massachusetts who 
was doing the successful mosquito work that Mr. Nyhen has been 
doing I should have been referring these letters to Mr. Nyhen, to 
give him, his opportunity. I do not know any reason why the State 
of Massachusetts should not have an anti-mosquito organization, and 
it seems to me from the letters I get from the State of Massachu- 
setts that the material is there; it is a question of organizing it that 
will come about. 

Now regarding Mr. Nyhen’s statement of being able to sit on his 
porch for two weeks without being bitten by a mosquito, I am told 
that Dr. Darnall, in Atlantic City, keeps no screens in his windows, 
and that if ever a mosquito dares to enter that the whole mosquito 
fighting organization of Atlantic County is put out around that 
neighborhood in a defensive clean-up. Now since I know the con- 
tinuity with which this mosquito fighting organization evidently is 
spread over the county meadows and is kept going during the sum- 
mer, | figure that Dr. Darnall must be able to sit on his porch and 
sleep nights too all summer long with practically no trouble what- 
ever. (Applause). 

PRESIDENT Riper: Dr. Headlee’s talk on that matter comes very 
near home to me. My next door neighbor about the time our mos- 
quito work began in our town, in Hammonton, had screens prepared 
for his porch. They have been put away in a storehouse and never 
been put up. They are in there yet. They have been there now 
for seven or eight years. We have screens on my porch but we do 
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not have them for mosquitoes, we have them to keep the flies away 
which are bound to come around while our neighbors, some have 
horses and some have cows, and we get the flies, and keep screens 
up for the purpose of keeping the flies out of the way. That is about 
all. My family and my wife have a great antipathy to flies. If one 
gets in the house she 1s after it. 

Mr. Hutz: I would like to say at this time that I think Dr. 
Headlee has hit the nail on the head. From my own personal exper- 
ience I believe that one man in any community who can be interested 
in the mosquito question where it has become a nuisance can abso- 
lutely convert that community to an anti-mosquito campaign. I 
think Metuchen is a fair example of what can be done. The people 
there are willing to do anything that is asked in the way of anti- 
mosquito work, and I think that is true of almost any community of 
its size and character in the State of New Jersey. 

PRESIDENT Riper: We have one number on the program that 
has not been completed, and that is, “Control of Malaria in Health 
Administration,’ by David C. Bowen, Chief of Bureau of Local 
Health Administration, State Board of Health. 

Mr. Davin C. Bowen: Mr. President, ladies and gentlemen: 


Control of Malaria in Public Health Administration 


By D. C. BowEn 


Chief, Bureau of Local Health Administration of the 
State Department of Healih of the State of New Jersey 


It was with considerable hesitancy that I consented to present at — 
this meeting the subject that has been assigned to me. The reason 
for this was twofold. First, this association includes among its 
members men who are experts in everything that pertains to the 
winged insects for which New Jersey has been famous, or, more 
correctly speaking, notorious, in years gone by. Happily, however, 
the work that has thus far been accomplished by the able and earnest 
workers that have been identified with mosquito extermination in 
New Jersey has already done much to change the conditions which 
at one time justified these appellations, and this work, if continued, 
promises to make New Jersey one of the first states in the Union 
where the mosquito need not be considered when selecting a site 
upon which to build a home, or when deciding upon a place to spend 
a summer vacation in peace and comfort and without fear of con- 
tracting malaria. Second, I have never quite recovered from the 
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shock received at the time I first met Doctor Headlee, your dis- 
tinguished secretary and treasurer. This meeting took place some 
years ago while I was engaged in making a mosquito survey in Sus- 
sex County. When I| informed Doctor Headlee that we were finding 
A. quadrimaculatus in considerable numbers and in all manner of 
unlikely places in that mountainous region, he looked wise, and 
calmly replied that he thought I must be mistaken, as this particular 
genus of mosquito had hardly begun to take wing in the more south- 
ern parts of the State and could not therefore be expected so early 
in North Jersey. In the face of that statement, it is needless to 
say that I began to feel very doubtful concerning my ability to iden- 
tify one kind of mosquito from another. 

Malaria control is not so important a feature in public health 
administration in New Jersey as it is in many parts of the United 
States and some foreign countries. That it was at one time highly 
important, and that it must still be reckoned with here, I shall attempt 
to show. 

A report of the Health Commission of the State of New Jersey 
for the year 1874 contains some exceedingly interesting information 
on the prevalence of malaria throughout the state at that time. That 
portion of the report devoted to “fevers” indicated that the disease 
was widespread and that practically the entire population of some 
communities suffered severely. It also shows that before the etiology 
of malaria was known to science, the drainage of marsh lands was 
recognized as a means of prevention. 

While it is true that drainage, in these early days of efforts to con- © 
trol disease, was resoited to as a means of removing so called “Mias- 
matic” conditions, which were then believed to cause typhoid fever 
malaria and other ills of the human body, and not primarily to pre- 
vent mosquito breeding which in fact did result the purpose sought 
was accomplished in a manner not then understood. Little did he 
who wrote the 1874 report of the New Jersey Health Commission 
realize how nearly he recorded the truth when he said: 


“Commending, and securing its virulence from some foul well or privy, or 
drain or cellar, or from some other neglect of hygiene precautions, it passes 
from its nest, and often wings its way to homes adjacent, which are not thus 

contaminated.” 


When this was written the malaria protozoan was not known and 
the winged insect that plays a necessary part in the life cycle of the 
parasite and its transmission to man was not even suspected of the 
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crime of which it has since been convicted and sentenced to banish- 
ment from inhabited areas. 

At the risk of repeating what many of you have already read, I 
quote the following short paragraphs from the report to which allus- 
ion has already been made; namely, the report of the New Jersey 
State Health Commission: 

“The fever, however, from which our state is common with other 
middle states, chiefly suffers, is that known as miasmatic, embracing 
the various forms of intermittent, or chills and fever so called, remit- 
tent, bilious, etc. It probably, more than any other one disease, 
interferes with our productive labor, and is not only like an epidemic 
but resident, inflicting an annual tax upon the industrial resources. 
of our state, and upon the comfort of its citizens. 

“In a review of the state medical records of the New Jersey So- 
ciety for the last fifteen years, we find such statements as these: 

In Warren County, the report says: ‘Intermittent and remittent 
fevers have long formed a staple portion of the diseases of the 
Valley of Paulus Kill.’ 

“The report of 1871, referring to another part of the county, says 
intermittent and remittent fevers prevail so extensively through the 
summer and autumn, that they may almost be said to have become 
epidemic. 

“In Hunterdon County, the reporter, speaking of his district, says : 
‘All diseases, among the inhabitants, are more or less influenced by 
marsh miasmata.’ 

“In Sussex County, the report for 1871 speaks of intermittents. 
and remittents, as everywhere more common. 

“The report for 1873 of Bergen County, says intermittents and: 
other forms of malarial disease, prevail to a considerable extent. 

‘The Hudson County report says (1872): Malarial diseases seem: 
to become more prevalent each year. The report for 1873 says ‘We 
shall always have remittent and intermittent fevers, and all those 
insidious and indefinable forms of ill, resulting from miasm, so long 
as the vast tracts of marsh land, seen in the county, remain unim- 
proved, or on a tide level.’ 

“Dr. Culver says: ‘It is the ever peeeateat fever throughout the 
county.’ In Passaic county, the report for 1873 says: ‘Intermittent 
fever continues to prevail in their due seasons.’ 

“In Essex County, Newark has at times suffered greatly from 
miasmatic fevers and dysentery. Reports in different years refer 
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to its prevalence in adjacent sections of the county. Even late this 
fall it was prevalent there. 

“In Middlesex County the reports show: that it has prevailed 
wherever there were local causes found to produce it. 

“The report of Mercer for 1872 says, we have a good deal of inter- 
mittent and remittent, and those most familiar with the Deiaware 
River, will say of it, as of the Passaic, that it has much adjacent land 
which needs reclamation. 

“Dr. Thornton, of Burlington County, says “We are never rid of 
periodic fevers, and at all seasons the “‘ague struck” are to be found, 
both on the ridge-land and the fens.’ 

“These counties are not singled out, but so far:as our records 
show, there is not a county in the state but that needs attention as to 
certain malarial districts in it. A careful review of the records of 
the last fifteen years shows an amount of evil upon us from this 
source which surely calls for abatement, if it can be reached.” 

In a later report of the State Board of Health, for the years 1881 
to 1883, a very interesting account is given of a condition which 
then existed in Bound Brook, I quote briefly as follows: : 

“The people of Bound Brook and vicinity began to suffer from 
the groups of symptoms generally classed under the head of malaria, 
intermittent and remittent fevers and fearful neuralgia of different 
tegions of the body, and this continued, under the use of quinine 
and the usual antiperiodic treatment and remedies, until, out of the 
whole population of Bound Brook, there was but one person known 
not to have suffered, and decidedly so, from malaria in some form. 
Let it be remembered that Bound Brook shows itself to have been a 
healthy place by its death-rate, and the remarkable longevity and 
robustness of its old families. Yet, in spite of all care and persistent 
treatment, it was impossible for the inhabitants to remain in the 
town or ‘vicinity and be well. The population is between 1,000 and 
T,300. 

“Such being the condition of the health of the place, the citizens, 
with the advice and assistance of the State Board of Health and 
General Viele, of New York, presented the following indictment, 
and the case came up for trial at Somerville, Somerset County, N. 
J., during the September term of 1880, Mr. R. V. Lindaberry, Esq., 
now of Elizabeth and John Shaw, Esq., of Finderne, having charge 
of the case. 

“The case was thoroughly sifted, many of the prominent physi- 
cians and sanitarians of the state being called to the stand, and the 
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verdict was rendered against the pond. The Judge’s charge I am 
unable to send you but the parties owning the pond were ‘ordered 
to abate the nuisance fortwith.’ ” 

Compare this picture, insofar as it portrays the malarial situation 
in New Jersey during the decade from 1870 to 1880, with conditions 
that exist today. In the former period it was believed that the dis- 
ease had its origin in miasmatic conditions arising from marsh 
lands, a stagnant pool and other impounded bodies of water from 
which noxious odors or gasses were borne on the air. By deduction, 
drainage was applied as the logical remedy. Today, since we know 
that a particular species of mosquito plays a necessary part in the 
transmission of malaria and that the propagation of this species 
is dependent upon such aggregations of water, drainage is still the 
most permanent if not always the most practical remedy, for the 
control of this disease. In the old days quinine was used to break 
the “chills and fever.” It is still the therapeutic remedy in use today, 
the only difference being slight change or modifications in the man- 
ner of its administration. Continued treatment of the patient until 
his blood is free from the malaria parasite is now considered a 
practical means of breaking one of the triple links in the chain of 
infection. Screening of rooms occupied by infected persons dur- 
ing the mosquito season in an Anopheles infested region has also 
become a part of modern methods of control of this disease. 

In 1889, it was recognized that the mosquito was a factor that 
must be taken into consideration in the control of malaria. Shortly 
thereafter the particular genus of mosquito was identified. This 
made it possible to attack this problem on a more scientific basis than 
before. Hindle states: | 

“Under present-day conceptions there can be no transmission of 
malaria under any of the following conditions : 

“1. Absence of Anopheles, by which infection would be conveyed. 

“2. Absence of infected persons in the community, from whom 
infection could be obtained by the mosquito, even if they were pres- 
ent. 

“3. The existence of adequate ‘protection’ by means of which 
either 

a. The healthy cannot be bitten 
b. The infected cannot be bitten.” : 

Therefore preventative action depends upon bringing about more 
or less perfectly one or more of the conditions laid down by Hindle. 
Theoretically, any one of the three, if thoroughly carried out, would 
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suffice to prevent any transmission of malaria, and finally to exter- 
minate the disease. 

Unfortunately in practice it is usually possible only very imper- 
fectly to reach the desired result by any one of these directions. 
It must be decided by the health officer in any given case which line 
of action is most applicable, or what combination of methods prom- 
ises to be most effective. 

The control of malaria in public health administration requires the 
reporting of recognized cases. In fact this is true in the control 
by any communicable disease. It may be stated without fear of con- 
tradiction that where there is poor reporting there will be found a 
lack of activities along the lines of enforcing preventative measures 
against the spread of diseases. This applies to all of the so-called 
preventable diseases. As a matter of fact, the completeness of mor- 
bidity reports may be taken as a fairly reliable index to the efficiency 
of the health department of any community. In diseases accom- 
panied by any considerable mortality, indicated fatality rates, based 
on reported cases and recorded deaths, are commonly accepted as 
showing the completeness or incompleteness of morbidity reports. 
Where the indicated fatality rates are relatively high, morbidity 
reporting will be found to be correspondingly poor. Where they are 
relatively low, the reverse will be true. 

In rg11 the State Board of Health of New Jersey publicly declared 
malaria to be preventable and especially dangerous to the public 
health. This declaration was made pursuant to a provision con- 
tained in an act of 1895 and automatically made this disease report- 
able universally throughout the state. Furthermore, malaria is made 
reportable under the provisions of a regulation contained in the 
state sanitary code. In this connection it might be well to empha- 
size at this time two specific provisions of the act under which the 
present State Department of Health was created. These provisions 
are—First, a requirement in the law which makes it the duty of the 
State Department of Health to enact a state sanitary code, the 
provisions of which code (to quote the law) “Shall contain such 
regulations as, in its judgment, will promote health and prevent dis- 
ease.’ Second, a part of the same act which makes it the duty of 
all local health officials to enforce the laws (meaning all statute laws 
enforceable by public health officials) and the regulations of the 
state sanitary code. 

One of the first chapters of the state sanitary code to be enacted 
(effective June I, 1917) contained a regulation requiring physicians, 
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and, when no physician is in attendance, the householder to report 
cases of malaria. To what extent the law and regulations of the 
state sanitary code insofar as they relate to malaria have been 
obeyed by physicians, and to what degree enforced by local health 
officials is, in a measure at least, reflected in morbidity and mortality 
reports from this disease during the past nine years, I9g12 to 1920, 
inclusive. 

The accompanying table showing the number of cases of malaria 
reported to the state department of health from~each county 
in this state, and the number of deaths decorded is due to malaria 
in each of these counties, from 1912 to 1920 inclusive. A superficial 
examination of this table is sufficient to show that cases of malaria 
are poorly reported in New Jersey or that the diagnosis has been 
erroneous in the case of many deaths attributed to this disease. In 
all probability, both are true. Therefore, in presenting this tabula- 
tion, no claim is made that it presents a true picture of the malaria 
situation in New Jersey for the years which it represents. The 
tabulation is, however, correct in respect to the number of cases and 
deaths officially reported and shows: 

1. A substantial diminution in the number of both cases and 
deaths from this disease since the first year case reports were oblig- 
atory. : 

2. That the case rate has been relatively higher in some counties 
than in others. 

3. That there has been an excessively high indicated fatality rate 
in certain counties. 

In regard to the first deduction, 1. e., that malaria has been grow- 
ing less prevalent, particularly since 1914, it should be stated that 
this reduction may be more apparent than real. That this is true 
in some localities has been shown quite conclusively by surveys and 
special investigations conducted by the state department of health 
from time to time during the period over which the table extends. 
It will be noted that one hundred nineteen cases of malaria have 
been reported from Middlesex County during the past nine years, 
with two deaths. According to the federal census, the population 
of this county in 1920 was 162,334. An investigation made during 
the fall of 1920 in one of the largest municipalities in the county, 
in which the population is about 32,000 brought out the fact that 
malara had been unduly prevalent there during the summer and 
fall for at least two years past. Estimates based on reliable informa- 
tion placed the number of cases treated by local physicians during 
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the summer and fall of 1920 at about two hundred. Only three 
cases of malaria were reported to the local board of health that year, 
and only four cases during the nine years for which we have official 
records. Investigations conducted in other counties have shown 
much the same conditions to have existed in at least one county in 
the state. These are sufficient to show that a low malaria rate 
based on official reports on file does not necessarily mean a malaria- 
free locality in all instances. While it is unquestionably true that 
a clinical diagnosis cannot always be taken without question in the 
absence of a blood examination, in all probability the number of 
unreported blood positive cases will far outnumber those erroneously 
reported on clinical symptoms only. 

In considering indicated fatality rates, based on reported cases 
and deaths, the Hudson County figures show conclusively one (or 
possibly both) of two things; flagrant disregard of the law requir- 
ing cases of malaria to be reported or, conspicuously erroneous death 
returns. A 40 per cent. fatality rate from malaria, which is shown | 
in Hudson County during the past nine years, can hardly be con- 
sidered seriously. 

That the case incidence should be higher in some counties than in 
others is of course to be expected when the distribution of the Ano- 
pheles mosquito in this state is taken into consideration. Sussex 
County, the population of which falls almost entirely in the rural 
classification, shows by reported cases the highest malaria rate of 
any county in the state. These figures, however, are far from com- 
plete, as surveys in past years have shown. As a matter of fact 
malaria is known to be far more prevalent in parts of Sussex County 
than is indicated by reported cases. The marked falling off of the 
number of cases reported from the county since 1914 is very largely 
if not entirely due to the active anti-mosquito prevention work that 
was begun about six years ago by local officials in Franklin Borough. 
This work was immediately followed by a marked diminution in the 
number of cases of malaria in that vicinity and has practically elim- 
inated the disease from what was believed to be one of the worst 
infected localities. If the work that has been carried on from, year 
to year in Franklin Borough since 1914 was emulated by certain 
other sanitary districts, Sussex County’s high malaria rate would 
soon correspond to the county’s rating in other reportable commun- 
icable diseases, which is the lowest in the state. 

In 1918 the United States Public Health Service conducted a 
malaria survey in a number of states, New Jersey being included 
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among them. At the close of each month during that year, a post 
card was mailed to each physician whose name appeared on the 
mailing list in the office of the state department of health. The 
card explaining the purpose of the survey was accompanied by a 
government franked card for reply. Each physician was asked to 
report the number of new cases of malaria occurring in his practice 
during the month preceding. The reports were also to show the 
types of infection and whether or not the diagnosis was confirmed 
by the use of the microscope. Cases reported in connection with 
this survey were checked against reported cases of malaria on file 
in the office of the state department of health, and where discrep- 
ancies appeared in the records, follow-up letters were sent asking 
the physician for an explanation. Cards were sent to 3,012 physi- 
cians each month during the year, with the exception of February. 
Seven thousand two hundred twenty-seven replies were received, 
reporting a total of four hundred fifty-six cases. Four hundred 
eight cards were returned unclaimed. During the year covered in 
this survey, only two hundred and seventy cases of malaria were 
reported to the state department of health by local officials, or 
about 60 per cent. As many cases were reported to the United 
States Public Health Service in response to a special appeal for 
the information and a monthly reminder in the form of a post card. 

It is needless to say that physicians who reported cases of malaria 
to the U. S. Public Health Service but who had failed to report 
to the state department of health:gave numerous and varied rea- 
sons in the way of explaining their omission to comply with the laws. 
These need not be enumerated here, other than to state that the 
number who claimed to be in ignorance of the fact that malaria was 
a reportable disease was surprisingly large. This signifies the exis- 
tence of a lack of the kind of co-operation between practicing 
physicians and local health officials that is so necesary in the efficient 
control of malaria and other communicable diseases. 

If I am correct in my impression, the county mosquito extermina- 
tion commissions in New Jersey are chiefly concerned with the 
extermination of the salt marsh mosquito and securing improve- 
ments of a permanent character in localities where other species of 
mosquito breed in sufficient numbers to hold down property values 
and make life uncomfortable, rather than in mosquito extermina- 
tion from a public health standpoint alone. Granting this to be the 
case, this association must recognize the potential danger of return- 
ing soldiers introducing new foci of infection in sections of the 
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state in which the Anopheles mosquito is known to breed, but which 
have been comparatively free from malaria in recent years. This 
has already occurred to some extent in other diseases and is quite 
likely to occur with respect to carriers of the malaria parasite. If 
it does, New Jersey’s malaria rate may reasonably be expected to 
show a marked rise in the near future, unless local health officials 
become more active in performing the duties imposed upon them 
by the law; duties which include requiring physicians to report 
cases and to enforce accepted modern methods against the spread 
of this disease. Taking cognizance of this danger, might not county 
mosquito commissions well consider the advisability of giving more 
atttention to the extermination of Anopheles than has been given 
heretofore? Members of the association should at least impress 
upon the minds of local health districts which they represent the 
necessity of using every legitimate means of bringing about more 
trustworthy morbidity and mortality statistics on malaria. 


Mr. Bowen: If I can elucidate that rather simple chart, of 
course there is no rhyme or reason to it, why, for instance, 
Hudson County should have a twenty-five per cent. death rate in 
malaria. It simply means that the reporting is poor. Now if their 
death returns in the cases of death give the death returns as correct 
there must be some malaria in Hudson County. 

Mr. Hutt: Don’t you believe that with a county like Hudson 
_ there are many cases of malaria that the physician never sees until 
perhaps the fatal day, if there is a fatal day? 

Mr. Bowen: No doubt many, but if they have twenty-five per 
cent. of deaths in that period there are many hundreds that he never 
says anything about. 

Dr. Lipman: How about the cases that are brought in? Hud- 
son County has a large floating population and I dare say in quite 
a number of those cases the disease does not originate in Hudson 
County, though the man dies in Hudson County. 

Mr. Bowen: Inthe Bureau of Local Health administration, that 
handles morbidity reports, they also receive from the Registrar of 
Vital Statistics Office deaths from reportable diseases. In making 
those charges we exclude cases that do not belong to the municipality 
fairly. That is, if a man comes in there with an infection from 
which he dies, we do not charge it to that county, because he did 
not contract it there. On the other hand, if he has been there long 
enough to have contracted an infection, that is, the incubation, period 
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—we know what the period is—we do not charge it, nor do we 
charge them with the cases which come from outside of their munici- 
palities into a hospital from which it is reported. We charge them 
back, we try to keep the balance going. 

SecrETARY HEADLEE: Mr. Bowen, the question I asked you a 
little while ago was this: does the ordinary relation between the 
number of deaths and the number of cases hold for New Jersey, 
in your judgment, as it seems to in the south? 

Mr. Bowen: Speaking of malaria? 

SECRETARY HEADLEE: Yes. 

Mr. Bowen: No, sir. 

SECRETARY HEapLEE: How many cases do you count as opposed 
toa death? What is the ratio? 

Mr. Bowen: I do not think that in New Jersey the type of 
malaria that we have here, that we have data enough to hazard a 
guess. 

SECRETARY HeEapLEE: I think the ordinary figures of the south 
are about five hundred cases of malaria to a single death. 

Mr. Bowen: I think that would be multiplied very much here 
for the type of malaria we have. | 

SECRETARY HEADLEE: Suppose we grant there are a thousand 
cases, for the sake of argument. 

Mr. Bowen: I think that would ve very conservative. Let us 
see what the chart will show on that. Take Sussex County, 1,322 
cases and two deaths, and that does not begin to represent the cases 
of malaria in Sussex County. Many spots in Sussex County we just 
collected that evidence from the physicians on three occasions there, 
and there is a hotel that nobody ever goes to and goes home without 
a case of malaria, and yet there is never a case reported from that 
region. 

SECRETARY HEADLEE: That reminds me of another point that 
strikes me in this malaria situation as a possible foothold for devel- 
oping an anti-mosquito campaign in various counties which are not 
now working on the problem. If the state department can get 
accurate data so as to show what places most seriously need attention 
so as to show us where to begin, we will start an anti-mosquito move- 
ment at those points. We are prepared to offer you that cc-opera- 
tion, if the state department can take it up. 

Mr. Bowen: At the risk of being misunderstood now-—I am 
trying to prevent a thought that I am trying to get something out of 
this organization—I have been thinking along this litle since I came 
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in this evening and heard what has been said. The Bureau of Local 
Health Administration—I am speaking of the state department 
office, because that handles the morbidity reports and communicable 
diseases, will be only too glad to assist in any way in a movement 
to help this along. Because in exterminating mosquitoes we get rid 
of diseases that cost the state many thousands of dollars, because 
it can never be shown. I have been in communities in this state in 
the past six or seven years, five or six years, where I have been told 
that forty per cent. of the working men of the company, working 
when I was there, were out during the malaria season on account 
of the malaria. Now that has never come out. That has never 
been shown anywhere. To do work it needs men. The Bureau of 
Local Health Administration is always up to its neck with routine 
work on diseases that the people demand work to be done on. 1 
have been endeavoring for two years, the state department of 
health has, on my recommendation and their own initiative, to get 
an appropriation to put into every county or every few counties, 


that is, grouping them together or otherwise, to divide the state into- 


health districts, so that we can have a man representing the state 
department of health in each one of those districts, residing there 
and devoting his entire time to public health work. If that could 
be brought about we would know every malaria case that is out 
if we had just such a man in the field. And this year appropria- 
tions for six more men were asked for and we got one; and there- 
fore the people who were instrumental in getting the money de- 
manded it should be sent to their district, and they never have a case 
of malaria unless they are sent there. 

Now any effort that will promote that effort in getting an appro- 
priation to put these men throughout the state will be a movement 
that will help this commission, it will help every kind of state work, 
and I think it will be the best paying investment that the state can 
make for public health purposes. And I think this organization back 
of an appropriation of that kind, when it is asked for, would be a 
wonderful help. 

PRESIDENT Riper: It has occurred to me that there must be some 
lack of power in a law which permits such a lack of recognition of 
the duty of physicians to report the malaria cases. 

Mr. Bowen: That deficiency would also be covered through this 
means that I am speaking about. That is, this again works with 
local boards of health. It is not the lack of power in the law, it is 
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the lack of initiative on the part of the local boards of health to use 
the power that is in the law, that is all. 

_ PRESIDENT Riper: I see Dr. Hunt has returned to us. He has a 
report to make, I think, before we adjourn. 

Dr. Hunt: I want to discuss this problem a little bit, but I will 
just make a report. I went over as the society wished me to and 
spoke to the women, heard a most delightful talk by Senator Edge, 
a good broad-headed talk on current questions, both domestic and 
foreign, a good level-headed talk, and I am very glad I was over 
there. My talk, I talked about four or five minutes, and I had to 
fire it sharp and quick at them. I don’t know whether I got it across 
or mou.) But Mr. Jackson says, “I think so, I guess it is all right.” 
I didn’t like the task and I didn’t thank the society for sending me 
over. I didn’t like the job. 

This problem here is a very interesting problem to me, and per- 
sonally I do not feel that we have any right to predicate the cam- 
paign against the Anopheles mosquito in malaria without there being 
some criterion or diagnosis to go by. I have been a practitioner of 
medicine for thirty years and I have made a special study of this 
particular disease and I have fought them tooth and nail as far as 
I could. I do not believe I have had six cases in twenty years prac- 
tice in a population of 120,000 people, without plasmodium in the 
blood. We know this matter in Sussex County, we know ali about 
Franklin Furnace and all that sort of thing, and the Princeton epi- 
demic. Those cases were proven up. But unless the board of 
health has some criterion of the presence of plasmodium in the 
blood, I do not believe those are worth basing an active campaign 
against the Anopheles mosquito. 

One idea that you are going to eradicate in your care of the dis- 
ease, probably twenty per cent. of those cases of death are tuber- 
culosis, another twenty per cent. are sepsis of one kind or another, 
and so it goes on. The diagnosis of malaria used to be the diagnosis 
of typhoid fever. I just illustrate one point. In the Spanish-Amer- 
ican War the best medical men we had on the field in Cuba and 
Porto Rico were diagnosing cases of typhoid fever as malaria. That 
occurred in over 5,000 cases. They were typhoid fever, they were 
not malaria. I remember as a boy—not as a boy, a young man in 
1894, when I was an interne in the Maine general hospital in Port- 
land, Maine, we had some men come up there from the tropics, the 
Spanish-American War. They came in there with disease. I 
remember the report of the pathologist. He said he found in the 
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blood some pigmented red cells; that is all he said; therefore they 
were malaria parasites. The patients got well, or at least got well 
under quinine. A case of malaria in a temperate zone, especially 
tertiary malaria, will not yield quickly, in three or four days, on 
quinine, and you must make a proper diagnosis, and malaria is very 
rare. And when you find cases that are diagnosed as malaria and 
treated with quinine,’ they do not get well with quinine, they do not 
respond to quinine. That is, I am speaking of tertiary. That is 
what we have in those conditions, imported from some tropical coun- 
try. Those cases always respond to treatment. We do have a cer- 
tain number of old tertiary malaria. There are very few cases that 
come from below the Mason and Dixon line or the tropics. They are 
very rare. 

Malaria is a peculiar disease. It is a very peculiar disease. It is 
a disease which has a marked latency. One will go down with an 
attack of acute malaria and they will have chills and fever in this 
particular type twenty-four or forty-eight hours and sometimes two 
sets, and sometimes you will get a chill every other day. Then the 
quaternary type get it every third day. It is almost impossible to 
distinguish them sometimes without the presence of the plasmodium 
in the blood. | 

Now those things have all been worked out, and as I say, the 
malaria in this part of the country responds to quinine. Now there 
are many other diseases. Only the other day in my service in the 
hospital where I happen to be attending physician, three of the local 
men, some of the best men we have, made a diagnosis of malaria. 
The patient had fever and chills. At four o’clock every day the 
patient had a chill, showed 105, and then six or seven hours after 
in the day he would go down to 97, normal. I couldn’t teli myself 
by looking at it that it was quaternary malaria, but the blood showed 
it was not. So it didn’t prove to be malaria. But I say we have to 
be very careful in predicating malaria in the sense in which we are 
going to fight an epidemic or wipe out a pest, unless we are sure 
~ we have got malaria. 

Now I think that Mr. Bowen’s figures on this matter are all out of 
proportion, to my conception of the morbidity rate of tertiary malaria, 
absolutely. And every time those figures are published it always 
seems to me it is a kind of reproach to the medical profession, that 
they are not more careful in the diagnosis. 

But I do not like the mortality rates there. I know about this 
epidemic in Princeton and I know all about this epidemic in Frank-. 
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lin Furnace and Sussex County, and we have a little epidemic every 
once in a while up in Little Falls, along the Passaic River. We get 
out of that place up there I should say about thirty or forty cases in 
the county every year, tertiary malaria. 

I am sorry I did not hear the whole of the Doctor’s paper, because 
it is something I am very much interested in and I never fail to take 
a chance at discussion if I have it. 

Mr. Bowen: The doctor is quite right in all he says, and I 
explained when the chart went up it was like a Chinese puzzle, diffi- 
cult to understand. And what we want to bring out is the proving 
of your diagnosis by a laboratory test. And I want to say this in 
partial support of what I said, that I study the examination and 
analysis of the blood sent to the laboratory where plasmodium is 
found, when I find the report of a proven' case is any better than 
shown on that chart. So of course I did not go into this detail, I 
did not think it was necessary, but it is true. But it is the one dis- 
ease in which the report is so excessively poor. We study the labor- 
atory records, that is, they come to the Bureau of Local Health 
Administration and we check them up against reported cases, and 
when we have the support of the laboratory reports I feel sure we 
know what we are talking about. 

SECRETARY HEADLEE: I would like to add a word on the question 
of carriers of malaria. At Rutgers only about a week ago I stepped 
into the laboratory and saw one of my students sitting at a table. 
He turned around and said, “(Come here and look at this.”” He had 
a count under that microscope as fine a case of plasmodium in a 
blood count as I have ever seen. I said, “Where did you get that?” 
“Why, So and So, a student here, let me take a sample of his blood.” 
Well, I know that fellow. He was a big, robust, husky fellow and 
in apparently the finest sort of health. And yet with a single stab 
that boy had drawn out many red blood cells that showed the plas- 
modium, And that has occurred not merely once, it has occurred 
a number of times among our students. And those cases are cases 
of students that come to us from various points in the state; indi- 
cating to me that those carriers can be apparently healthy and well, 
but just as capable of infecting a mosquito as a man who was sick on 
the flat of his back. 

Now I am led to believe, from the distribution of these men, that 
there are a lot of carriers now in the state. Now we have seen only 
one source, and I am deeply impressed with the possibility of carriers 
being well distributed over the state. 
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Now one or two other points regarding Mr. Bowen’s record, rela- 
tive to my doubt of his knowledge of mosquitoes, I desire to. say 
that after that meeting with him in Franklin Furnace, I have enter- 
tained no doubt whatever as to his ability to distinguish between 
mosquitoes, because he had the proof there and he showed me. 


SATURDAY MORNING SESSION 


On Saturday morning at ten o’clock a ditch digging demonstration 
was made by Mr. Fred A. Reiley, Chief Inspector of the Atlantic 
County Mosquito Extermination Commission with the improved 
Eaton ditcher and Fordson tractor. Automobiles were furnished 
by the Atlantic County Commission which took those interested to 
the meadows on the west side of the Absecon Boulevard where the 
demonstration was given. 

After a short talk Mr. Reiley showed how with the improved cut- 
- ter blades on the sides of the plow, together with the new pointed 
bottom blade, a pull of the tractor automatically sunk the plow into 
the meadow. Heretofore it has been necessary to sink the plow by 
hand. He also pointed out how the “A” shaped frame on the front 
was used to pull the plow out of the meadow by the use of the trac- 
tor. This also had been done by hand previously. He then showed 
how a ditch can be cut directly into a creek by use of the “A” frame. 

His next demonstration was that of a small plow modelled on the 
same principles as the large one and which is used for spurring. 
The large plow and tractor can cut 10,000 feet in seven and cne-half 
hours which is a decided advantage over the old ditching machine 
which cut 6,500 feet in eight and one-half hours. The demonstra- 
tion was ended by showing how the Fordson tractor could be run 
over any kind of the meadow bottom. ‘The driver demonstrated 
hurdling sods, and how the tractor could pull itself out of a salt hole. 

After answering questions by those present, the party returned to 
Atlantic City. 
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